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ih LAKE SUPERIOR PIG IRON, 
The only reasons that higher prices are being con 
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States for Cahall Boilers are—that they-are better made, CENUINE CONNELLSVILLE COKE. 
last longer, cost less for maintenance, show a higher FORSTER, WATERBURY & CO., 

‘ Ss ’ 636-638 Rookery, CHICAGO 





efficiency and make drier steam than any other kind, 


Send for illustrated catalogue. ae pervert ScREWCO. 


Cahall Sales Department, Pittsburg, Pa. millet RIEWEL 
THE HARRINGTON & KING PERFORATING CO. | SS RAAsAAOOROSREOED | 








—— 
CJ 
Btn. 
= oo... 5 


Dally capacity, 30,000 tons 
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é H Metals Perforated as Required a 
t : Made in seven sizes, 
q z FOR SCREENS OF ALL KINDS FOR USE IN 
g g Milling and Mi ni ag Machinery, Re anaes on and Concentrating Works, W« noe Cotton, Paper and BSPARASLA Gi FOr 
Pulp Mil Rice, Flour and Cs tt seed Oil Mills, Sugar ind Malt Hi s, Distilleries : j Bi 
3 > ' Filter Presses, Stone Coal ona Ore Screens, Stamp Battery Screens, Brick = aoe ow pies i i. 
eo - and Tile Works, Filters, Spark Arresters, Gas and Water Works PEP MARDENING STELL BLA 
Oil, Gas and Vapor Stoves, Coffee Machinery, Et Et 
Standard Sizes Perforated Tin and Brass Aiways in Stock. ~ampacreane Guy tr 
Main Office and Works: 226 North Union Street, Chicago, Ill., U.S.A. | Armstrong Bros. Too! Co., 106 W. Wash. 8t., Chicago, IM. 








Eire EsrtoKe- The Union Boiler Tube Cleaner Co. as 


231 Penn Ave., Pittsburg, Pa. 


Has set the acknowledged standard for the World, 
for removing all conditions of scale from all 
makesof Water Tube Boilers. Adopted by all the 
largest manufacturing concernsin the country 
We have the only FLEXIRLEe SHAFT of remarkable 
strength and phenomenal durability under great 
stress. Write for particulars. Agents wanted 








SOUTH WEBSTER 

SCIOTO CO., Onto. 
BLAST FURNACE, ROLLING MILL. 
MALLEABLE !ROMAND LIME Kick BRICK 


BEST ON EARTH 






Post Office. 







A SPECIALTY 


S@ Direct connections with all railroads entering the region. 


tations, Freight Rates, Pamphlets giving full information, promptly furnished on application. 
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See large Advertisement of 


Producers ° f “CONNELLSVILLE Co KE ON LY 


For Blast Furnace and Foundry Cupola Work; also Crushed Connellsville Coke (substitute for Anthracite 
i} 








Coal) for manufacturing and domestic purposes. 
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Q ; B. F. STURTEVANT CO., ————* — | 
: Boston, Mass..| ~ i all yY 
A ~ owe 25. Apoll 2 Best Bloom is 4mm 
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i BLOWERS, FANS, ENGINES. galvanize -d iron that sets the 
: W.S. ROCKWELL & CO., standard. The others don’t 
3 5 OIL FURNACES. even follow it. 
atl 26 Cortlandt St., New York Oity. , Iron and Steel Company, Pittsburgh. 





The B -Ful a 
MINING ENGINEER, CHEMIST, |*"® Sourne-Fuller Go 


ASSAYER APOLLO PRODUCTS. 





Cleveland, O. 






















BENEDICT CROWELL, Bristol’s Patent Stee! Belt 
Atwater Building, Cleveland. — LACING., 


Most Perfect 
fastening for 
all kinds of 
Belting 

READY TO APPLY FINISHED JONNY Samples free, 


THE BRISTOL CO., Waterbury, Conn. 


FUEL CAS PLANTS. 


American Cas Furnace Co., 
23 John St., N. ¥. 








IT PAYS to advertise in The Iron Trade Review. 


ENTERPRISE BOILER COMPANY °°" Syme pcos 


YOUNCSTOWN, Write for Estimates. 


POWER TRANSY VN 
WA: JONES foundRYs MACHINE (2 


ve 2 a) 4g la dat Wi yi WORKS, SHAKUN. MINES, CLEARFIELD CO., PA. 
HONEST BABBITT METACE James V. Rose. 


We do not claim that we are sv plying ten different governments with Babbitt Metal. Our .. PROPRIETOR... 
Metals are used by more than th ree thousand leading Consumers in UNCLE SAM'S own country 


saey are in. ably u nif rm, reli. ble, ntain only pureand best material, remarkably fluid, and 
free from « drots SHARON FIRE BRICK WORKS, 


PRICES. TO ALL. XXX Nickel Babbitt 24 cts. per lb.; No. 2 Grade (for general shop use 
to cts. per Ib.; F ir depot, on your customary terms. Any special mixture of metal made to Contractor In Fire Brick Construction. 


»rde Re fe rer 
— : Office and Works Manufacturer of High Grade Fire Brick. 


SWARTS METAL REFINING CO., 20 N. Despiaines st, Chicago, Ill. ANALYSIS 



































Brick | Rock Clay. 
TURNBUCKLES. == <> _ Blakeslee Steam Jet _ erica, suse. | SILICA, ane, 
mn . LUMINA, 08. 
VA - ASONS FOR ITS USI ny — | Loss ot semteee 
1. Simplicity. 2. Is independent of IRON 15s. | Ion, 1%, 


e |'@)) « engine Will pump sandy or Comme a 

\ , water, 4. Have no valves and no wear 

Cleveland City F g | n Co <S * 4 ey oe ae SHARON, >. * & PA. 
orge 0 ee é > changeable Write 


OLEVELAND. 0. | BLAKESLEE MFG. CO., Du Quoin, 11! The A BC of Iron, Now $l. 


THE UPSON NUT CoOQ.. Cleveland, O. 


« « + MANUFACTURERS OF «- « - 


MACHINE AND CARRIACE BOLTS, HOT FORGED AND COLD PUNCHED NUTS, LAC SCREWS, BOLT 
ENDS, WASHERS. ETC. Cetaloeue: and Prices on Aovolication. 
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Riveted Steel Pipe, 
Stand Pipes, 
Receivers. 





with Inquiry please give ad. No. 6. 
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Blast Furnaces, 

Steel Plants, 

Boilers, Tanks, etc, 








Lime Extracting 
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Filter 
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Is the only time ex- 
tracting Heater that 
will prevent scale in 
steam bollers. Re- 
moving all impuri- 
ties from the water 
before it enters the 
boiler. 


Thoroughly Tested. 


Over 8,000 of them 
in daily use. 


The Stilwell-Bierce & Smith-Vaile Co., 


Dayton, Ohio. 


Chucks Work Instantly Parallel with Bed of Chuck 
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Massey's Planer and Drill Press Chuck. 
MASSEY VISE CO., Chicago Iii. 





Stilwell’s Patent. 


«“AULTMAN” | 
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W: have an engineering depart- 
ment competent to treat any 


question in the equipment of factories 
with money saving methods and ap- 
pliances, 

Write us, Catalogue “C” on ap. 
plication. 


THE AULTMAN COMPANY, 
908 South Market Street, 
CANTON, OHIO, U.S.A. 





Standard 


| 2 Types 


Covering the requirements of every application of compressed air. 
improved accessories relating to the economical production of compressed air. 


|B Ingersoll-Sergeant 2c: 


Rock Drills, 
Stone Channelers. 





AIR COMPRESSORS 


Each machine 
Sen 


Cleveland, 
CO., New York. 





with a large number of 
Special Patterns, 


uipped with the most 
for new catalogue. 


Coal Cutters, The 
Pohle Air Lift Pumps. 











‘Rockford Bolt Works, Rocktrd, m. 


ALL KINDS OF 


The Bourne-Fuller Co., 
IRON, STEEL 


AND 


PIC IRON. 


Bolts, Lag Screws, Rivets, 


‘Washers and Odd Bolt Work. 





Mention the Iron Trade Review. 





Cleveland, - OQhio. 














| | THE IRON MASTERS’ LABORATORY, *ss0ishcc 
J. Blodget Britton & Co., Analytical and Consulting Chemists, 


- 

{ Warrenton, Virginia, formerly located 339 Walnut Street, Philadel phia. 

} Analyses of Iron Ore, Iron, Steel, Coal and Coke, Slag, Limestone, Clay, Fire Brick, Water, ete. 
t 
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COFMPRESSORS 


Thoroughly up-to-date 
and the most simple, 














AIR COMPRESSORS 


For every application of Compressed Alr Power. 


Complete Catalogue upon 
application. 


Clayton Air Compressor Wks, 


26 Cortlandt St., NEW YORK. 





















durable and economi- 
cal machines on the 
market. Built on 
improved lines. 
ROCK DRILLS, 
AIR LIFT, 


= PUMPS, ETC. 
Send for catalogue 


(RAND DRILL CO.) | 


100 Broadway, New York. 
1328 Monadnock Block, Chicage. 


Cast Aooress “METALFAC-CHICAGO" ABC Cove 


E.H.STROUD & CO.. 


METAL FACTORS 


The Products ff: and. Seafayprlacd fot 





IRON STEEL: TIN-PLATE - BRASS 
COPPER ‘LEAD & ZINC: WORKS. 


JO Latalle Stoel R 400 NMiltearn Street 
CHICAGO. NEW YORK. 











F.A. EMMERTON. 


Analytical Chemist, 
AND METALLURGIST. 
O. TEXTOR, boo ote 
Chemist, Metallurgist |“ "ndycucry sepsis ae 
and Assayer. i: Bratenahi Buliding, CLEVELAND, 0. 
Anal made of Metals, Ores, Fuels and Sup- 
Millett’s Patent 


3 CORE OVEN. 


Ores sampled at mines, furnaces and lake ports. 
The best in the world. 




















Steel Works and Foundries. 
Mining properties reported upon. 
(68 Superior St. CLEVELAND, O. 


ABC OF IRON, 








Advice furnished to operators of Blast Furnaces 
MILLETT CORE OVEN CO., Brightwood, Mass, 





NOW $1.00. 





THE ROBERT W. HUNT & CO., 
Bureau of Inspection, Tests and Consultation. 
PITTSBURG : CHICAGO : NEW YORK: 
Park Building. 1187 The Rookery. Tl Broadway. 

Reports on iron and steel processes and plants. 
Inspection of steel rails, splice bars, railroad cars, 
wheels, axles, etc. Chemical Laboratory—Anal- 
ysis of ores, iron, steel, oils, water, etc. Physical 
Laboratory—Test of metals, drop and pulling test 
of couplers, draw bars, etc. Efficiency tests of 
boilers, engines and locomotives. 


John T. Jones & Co.,, 


Mines, Prospects, Explorations and Mineral 
Lands, examined, experted, practical tests made 
and reported. Reliable and practical sampling 
done. Chemical analysis made. All work done 
by practical expert. Best of reference as to ez- 
perience and reliability. Address 

Suite 32, 115 Monroe St., 
MONTAUK BLOCK, CHICAGO, ILLS. 


DICKMAN & MACKENZIE, 


CHICAGO, 
1224 Rookery Euilding. 

Mining properties examined. Ores sampled at 
mines, furnaces and all lake ports. 
General analyses of Ores, Slags, Metals, Fuel, 
Foundry Materials and Products, etc. 


CHEMISTS AND ENCINEERS. 











Subscribe for the Iron Trade Review. 
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Votume XXXII CLEVELAND. O. 


THE 


WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 


The purchase of 145,000 tons of Bessemer iron 
from valley furnaces at $14.50 valley, the past week, 
has helped in some measure to answer the general 
questioning concerning the basis for the second half 
of the year. Of the amount stated, 130,000 tons, 
taken by leading steel-making interests, was for 
July-December delivery. Furnacemen have no quo- 
tation to-day. and the next transactions are expected 
to be at a higher price, depending on the course of 
the market for billets and finished material in the 
meantime. Thus far the steel market has not 
developed definitely for the last half, and the un- 
settled question oth in intermediate and finished 
products relates to the possible check upon con- 
sumption that may come from the present high 
prices. Mills see no reason to step down from the 
point to which demand has driven values, and estab- 
lish a new plane for farther future deliveries, and 
consumers are not prepared to make prices result- 
ing from recent conditions the basis of their costs 
through a period of months. Ina number of fin- 
ished products the pendency of consolidation pro- 
jects restricts selling beyond the early future, this 
being the case in sheets, wrought pipe and bar iron. 
The situation in respect to steel billets and sheet 
bars in the Central West is not clear as to business 
for the second half of the year. Buyers are not en- 
tertaining quotations made on to-day’s market, but 
contracts are expected to be negotiated in the near 
future. Steel billets have sold at $25 in the Cen- 
tral West in the past week, but obviously such an 
interval between pig iron and steel will not be 
maintained when large contracts come to be made. 
Indications are that the selling’policy of the leading 
producer of billets and sheet bars will be in line 
with that followed by the constituent companies— 
tomake and to sell all the steel its capacity will 
permit. The foundry pig iron market has shown 
steady buying the past week in some markets, while 
in others there has been a disposition on the part of 
foundrymen to wait for more light, and to gauge 
the effect of the new furnace capacity about to be 
added tothe producing column. The facts gathered 
by the American Iron and Steel Association on this 
point are presented elsewhere. Account is to be 
taken, in the same connection, of furnaces that 
must go out for relining, this list including several 
of good capacity. The persistence of the present 
rate of consumption is the pivot on which the situa- 
tion turns. Mills have very little reserve capacity 
in the next three months schedule, to take care of 
business expected to develop with the season of out- 
door operations, and it is easy to see how the pres- 
ent congestion may be prolonged to the end of the 
third quarter. Meantime ore supply must suffer 
no interruption, and there must be no curtailment 
of production in any line from unforeseen causes. 
Labor cost will be higher for many mills after the 
middle of the year; coke is scheduled to advance; 
and in the valleys there is already agitation for a 
second advance of 1o per cent in the wages of fur- 
nace workers. The elements of increased cost are 
multiplying in all directions under the prosperity 
regime. In all the calculations for the remainder 
of the year there is still the uncertain element of 
the crops, and definite knowledge will be some 
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time delayed. The rapid advance in pig iron pricés 
has had its expected effect on the export move- 
ment, in view of the small advance in iron abroad. 
Some purchases have been made in the Glasgow 
market recently to apply against sales of American 
iron made by a well-known pig iron selling firm. 
Sales of American iron for Europe are impossible 
now except at a concession of $1 to $2 below the 
home price. Scarcity of ocean room and high rates 
to English ports have been an added reason for buy- 
ing in Great Britain; but exports continue to Con- 
tinental markets. Sales of Southern iron in the past 
week for home consumption have been at $12 Bir- 
mingham for No. 2, and $15.25 Chicago. In the 
Central West the price is still $14.50 valley for No. 2. 


PITTSBURG. 


Orrice or The /ron Trade Review and Industrial Werld 
705 PUBLICATION BUILDING, March 209. j 


The feeling is growi’g that the highest point in the market 
is being approached, and t..ere are some who express confi- 
dence that the average for the latter half of the year will be 
lower than the present. Little support for this belief can be 
found in present conditions. There have been a number of 
advances during the week under review, but they are mainly 
of little significance as indicating the general trend, being 
merely advances in finished material which no more than 
establish the proper relation with raw material, which had 
been distorted by the rapid advances in the latter. The large 
sales of Bessemer pig iron, consummated last week, have 
established pretty thoroughly the price of $14.50 for Bessemer 
pig, and in more finished lines values are being established on 
this basis. While the present range of prices is likely to be 
well maintained through the summer, conditions may change 
sufficiently toward the close of the year to admit of somewhat 
lower prices; but of this there can be no certainty, and it is 
strongly held that steel products are a safe purchase at present 
prices well through the summer. The former price on rails, 
$22 for 100-ton lots and upwards, was withdrawn recently, in 
view of the fact that billets had reached a much higher figure 
and negotiations have been on toestablish a new basis. Mean~ 
while temporary figures are quoted, and the figure of $25 
has been made in the local market, for both light and heavy 
sections, but it is not certain that the final price of the Central 
Western combination will be at that figure. There is increased 
demand for such lines of finished material as structural iron, 
which is affected by the approach of seasonable weather for 
outside operations, and in every direction there are signs of a 
very heavy use of iron and steel this summer, although it is 
reported, and doubtless correctly, that some projected opera- 
tions are being delayed by the high prices. 

Pic Iron.—The leading event has been the sale of some- 
thing like 130,000 tons of Bessemer pig for delivery in the Sec- 
ond half of the year, by the valley furnacemen. Of this ton- 
nage, g0,ooco tons was taken by the National Steel Co., for 
deliveries extending over the second half of the year. Some 
of the plants acquired by this company are self-supporting in 
the matter of pig iron. The Ohio Steel plant will not receive 
metal from its two large blast furnaces which are under con- 
struction until late in the year. This plant will use from 
35.000 to 45,000 tons a month, so that the purchase of 15,000 
tons a month will be wholly insufficient in itself, but the works 
already have a partial supply from related furnaces.~ Of 
the balance of the 130,000 tons sold, 20,000 tons went to the 
Carnegie Steel Co., and 10,000 tons to other parties, all for 
delivery*during the third quarter. It is understood the Car- 
negie Steel Co. is making about enough iron to keep it going, 
but has bought this quantity to be on the safe side. The fur. 
naces could probably find a few thousand tons for delivery up 
to July 1, for which the price would be $14.50, and there may 
be a few lots of storage and other outside iron to be closed up 
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before’ that date. In “the“past week sales{of 15,000 tons of 
wrought iron have been made. In foundry iron there has 
been some uncertainty, growing out of a feeling which has 
spread among foundrymen that the present prices will not be 
maintained. The representative of a furnace shortly to be 
blown in has been offering its product, for delivery in June 
and thereafter, at prices much below those current, and the 
result seems to have been more to make buyers suspicious 
than to effect sales No. 2 foundry is generally quoted at 
$15.50 to $15.75, and it is understood that some small lots have 
changed hands at figures much higher than this, which sales, 
however, do not establish the market. In gray forge there is 
none to be had 1n the valleys and the market there is scarcely 
quotable, while in the Pittsburg district sales of moderate 
quantities have been effected at from $14 50 to $15. There is 
question as to whether the prices for gray forge will show 
the same permanence as the Bessemer price shows every sign 
of doing. We quote as follows, it being understood that the 
Bessemer price is good for the second half of the year: 











Bessemer, ae SIN Dicrnectidieeustninednedinentecinte <ecckcceceuite — $14.50 

Bs HII cs ccosesashcodnsensnannasecnscooreqpanessboccassvoceseconnesee 1515 to 15.50 
PR ee I i icacesnsswiecqessccoveccsccnncesesnvescoeesesccscceses secce ccnesutenene 15.75 to 16.00 
No. 2 Foundry ecccnstercccoosoeceeccscosnec eoeesee 15.50 to 15.75 
No. 3 Foundry iuachiptetiathdendianaspeabetneeaiatnn 15.00 to 15.50 
Gray Forge, valley furmace........c.s0. ++ soreseecssseseesssnnes. ne 14.00 to 15.00 
Gray Forge, Pittsburg .......0.........00+..- cpp devcupancoustatehesanestes 1450 to 1500 


Sree..—The steel mills are unwilling to sell beyond July 1, 
and between now and then can furnish very little steel, an 
occasional lot of a few hundred tons being accepted, while it 
is understood some quotations have been made for the third 
quarter on the basis of present prices, on which buyers have 
not taken hold. There is some steel in middlemen’s hands, 
and there is temptation on the part of some who have bought 
steel to sell at the higher range of present prices, such a trans- 
action showing as much profit as it would to work it into 
finished material. We quote the market at $25.50 to $26, 
noting that it is claimed in some exceptional cases higher 
prices have been offered for abso ute spot deivery. All the 
mills are more or less behind in their deliveries, in many cases 
as much as 30 days, due mainly to the hindrances to produc- 
tion in the past three months, and the present car shortage, 
which is growing to be a serious matter. The National Steel 
Co. has as yet sold little material, and seems to be well filled 
with orders for all that can be turned out. In wire rods and 
sheet bars there is no market, and has not been for some time. 

FERRO-MANGANESE.—Very little foreign ferro is coming in, 
and it is claimed producers have an arrangement with foreign 
ferro combination by which the material is kept out. At the 
same time it is plain that the present prices are more than 
warranted by the conditions in pig iron. Prices have ad- 
vanced lately, and $70 is now quoted for domestic 80 per cent. 

StructuraL Margriat.—The demand for structural mate- 
rial continues to increase and a very busy season is among the 
certainties. Prices have not been changed and are as fol- 
lows: Beams and channels, 3 to 15 inches, 1.g0c; 18 to 24 
inehes, 1.50c; tees, 1.45¢; zees, 1.40c; and angles, 1.40c to 
1.45¢; universal mill plates, 2c. 

Ratts AND TRACK MaTeriaL.—The rail makers s mewhat 
tardily entered upon a discussion of advancing prices from the 
$22 basis, which had become considerably below the price of 
4 x 4 billets, and during the negotiations some advances were 
made by individual mills. The price in this district is now 
quoted at $25, irrespective of the tonnage. In track materia! 
there has been a general advance made of $2 a ton, the mar- 
ket conditions being strong, and fully warranting a position 
commensurate with that maintained in steel, and we now 
quote: Spikes, 1.70c; track bolts, 1.g0c to 1.95c; splice bars, 
1.50c; links and pins, 1.70c to 1.80c. 

Bars.—The market for both steel and iron bars is very 
strong, and quotations, while somewhat irregular, are de- 
cidedly higher. We quote steel bars at 1.50c to 1.60c, and 
iron bars at 1.45c to 1.50c. 

PLatss.—There is very little plate capacity available and it 
would be difficult to place an order for any considerable ton- 
nage this side of July 1, while for the latter half of the year 
producers are not quoting freely, preferring to wait. As high 


as 2.25c has been named on tank plate, but the range of prices 
formerly quoted is nearer the market, and we quote nominally 
as follows: Tank plate, 2c; shell, 2.05c; flange, 2.10c; fire 
box, 2c to 3c. 

Inon AND Stee, Ske_r.—There is very little skelp to be 
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had and quotations are decidedly irregular. The uncertainty 
in raw materials leads mills to quote very fair prices for later 
delivery, while for quick shipment there are very few pro- 
ducers in the market. We quote steel skelp, largely nominal 
at 1.55¢ to 1.60c for grooved and 1.80¢ to 1.goc for sheared 
and iron skelp at 1.60c to 1.70c for grooved and 1.85¢ to ape 
for sheared. 

Suexts.— As reported last week, there is practically no mar- 
ket on sheets. There are conflicting reports as to the progress 
of the efforts to consolidate the sheet mills, but it is under. 
stood that steady progress is being made, and that the deal 
will be accomplished within the near future. The mills are 
well filled with orders as far as their supplies of steel, which 
are uncertain, will justify them, and are practically out of the 
market. Some heavy gauges have been sold at high prices. 
We quote the market nominal at 2.50c for No. 28 common 
one pass through cold rolls. In galvanized sheets the market 
is somewhat easier, and as low as 75 per cent off, witha 15- 
cent freight allowance, can still be done on desirable orders; 
yet there are considerably higher quotations made. 

Pipgs AND Tusgs.—The consolidation movement is making 
steady headway, and about all the options are in, the question 
now being the harmonizing of these and providing the neces. 
sary funds. It is understood that the great bulk of the stock 
will be subscribed by the constituent concerns, so that the 
latter matter is of minor importance. There has been no 
change in the schedule of prices. Mills are well filled with 
orders and there is a heavy demand, in some cases it being 
necessary toturn down buyers. We quote: Merchant pipe, 
base discount 60 per cent and additional discounts five 10's for 
less than carloads and five to's and 5 for carloads, with free 
delivery on the latter within the prescribed territory; lap weld 
casing, 524% and ro for screw and socket joint and 52% for 
inserted joint, with 5 per cent additional on carload orders; 
boiler tubes, 1 to 14-inch, 45 per cent; 15 to 24-inch 55 
for iron and 60 for steel; 234 to 6-inch, 60 for iron and 62% 
for steel, all with an extra 5 per cent to dealers. 

Spe_ter.—The spelter market has varied little from last 
report, and we quote as follows: St. Louis, 6.15c; Pittsburg 
6.25¢ to 6.30c; New York, 6.35¢ to 6.40c. It is generally ad- 
mitted that spelter 1s not likely to touch 6 cents again for 
some time to come. 

‘Op Mareriat.—There is only a moderate business doing 
in this line. Old car wheels are especially scarce. In heavy 
melting stock we quote billet crop ends at $14.50 and rail crop 
ends at $14.75 up, according to conditions. Other lines we 
quote as follows: Old steel rai's, long lengths, $12.50 to $13; 
cut, $13 to $13.50; old iron rails, $17 to $18; wrought iron 
scrap, $15 to $16, valley; cast borings, $8, net, Pittsburg; 
busheling scrap, $11 to $11.50, net; car wheels (nominal), $14 
to $14.50, gross; cast scrap, $12, gross; charcoal scrap, $13, 
gross; wrought turnings, $8 to $8 50, net, Pittsburg. 

Coxe —There is a heavy demand for coke, and new ovens 
are being constantly fired up. The last reports showed 16,129 
ovens active and 2,514 idle in the Connellsville region. Some 
coke is being sold for the second half of the year. Prices are 
$1.75 for Connellsville furnace coke, and $2.30 for foundry 
and crushed. 
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1522 MONADNOCK BLOCK, March 28. 


There has been somewhat less activity the past week than 
in the two or three preceding both in pig iron and finished 
material lines, and no change of significance in prices or in 
general conditions is to be noted. Bridge work is still a con- 
siderable factor, and the tonnage of structural steel placed 
through the local office of the Pittsburg producer has been 
quite heavy for several weeks. The bar mills are still await- 
ing definite word concerning the negotiations for a combine; 
the task is a large one and even with success reasonably 
assured matters have arisen that wil! cause delay, at least. 

Pic Iron.—The week has not brought out any large trans- 
actions, but there is the same report of scarcity of iron and 
on some grades advancing prices. Some buyers take the 
view that present prices will not be maintained after July 1; 
but in other cases requirements for the second half are 
being covered at current prices. Local coke iron has advanced 
to a range of $15 to $15.50 for No. 2, the former price being 
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realized on strong iron and the latter on certain soft grades. 
Southern No. 2 foundry has been sold at $15.25 and in some 
cases higher figures have been realized. Lake Superior char- 
coal is higher at $17.50 and furnaces out of the markct on 
deliveries in the next three or four months. The Calumet 
Furnace is being taken hold of by a newly formed company 
in conjunction with a pig iron firm, and will be blown in after 
repairs, which will take some weeks. We quote: 


. Charcoal....$16 50 17 50 Southern Coke No. 3...$14 75 @ 15 0° 
nce e Fdy. No.1 15 50@ 1575 Southern No. 1 Soft..... 15 <0 @ 160) 


Loca Fdy. No. 2 15 00 @ 15 50 Southern No. 2 Soft..... 15 00 @ 15 50 
I ke Fay. No.3 14 ee = 75 Southern Silveries...... 15 50 @ 1600 


Loca Fdy. No.1 15 50 @ 1575 ackson Co. Silveries.. 17 00 @ 18 00 
a sesech Fdy. No.2 15 00 @ 15 50 Phio Strong Softeners 1* 50 @ 16 sv 
Local Scotch Fdy. No.3 1450 @ 1475 Alabama Car Wheel... 17 50 @ 18 co 
Southern Coke No.1... 15 50 @ 1600 Malleable Bessemer ... 15 £0 
Southern Coke No.2... 1500 @ 1550 | Coke Bessemer............ 15 50 


Bars.—No change has taken place in the past week. De- 
mand is somewhat quieter and prices remain as last quoted, 
the ideas of the mil’s being strong in view of the expectation 
that the combination project will be carried through. We 
quote common iron at 1.45c up, mill shipment, while sales 
from store are made as high as 1.65c or more. Steel bars 
are quoted at 1.50c, from mill, and 1.65c to 1.75¢ from store. 

STRUCTURAL MATERIAL.—Sales of about 8,000 tons of bridge 
material were made through the local office of a leading Pitts- 
burg mill. A goo-ton contract was also let for a local office 
building. Thus far there is no pronounced indication that 
the present prices of material have stopped construction work, 
though specifications now going to the mills are very largely 
on low priced material. Quotations are as follows: Beams, 
15 inch and under, 1.55c to 1.60c; 18 inch and over, 1.65c¢ to 
1.70c; angles, 1.55c to 1.65c; sheared plates, 2.10c to 2.20; 
universal plates, 2.10c to 2.20c; tees, 1.60c to 1.65c; zees, 
1.55¢ to 1.60c. Small lots from stock are quoted at Yc to 4c 
higher. af 

Prates.—The situation does not improve to the extent of 
any gain upon their orders by the mills. In spite of the large 
output new bookings are fully as large. Quotations are as 
follows: Tank plates, 2.10c to 2.20c; flange steel, 2.20c to 
2.40c; marine, 2.60c to 2.65c; fire box steel, 2.25c to 4c. 

MgrcHant Stee.r.— With demand well sustained we quote as 
at last report: Open-hearth spring, tire and machinery steel, 
2.30c to 2.35c; smooth finished machinery steel, 2.35c to 2.45c; 
smooth finished tire steel, 2.15¢ to 2.25c; tool steel, 6c to 9.50c; 
specials, roc and upwards. 

Suzets.—The market is very firm, with mills unwilling to 
quote beyond two or three months, since the sheet bar cost is 
uncertain. Prices are made at 2 50c to 2.60c for No. 27 com- 
mon black sheets and 2 7oc for No. 27, with one cold pass; 
Galvanized sheets are selling at 75 per cent off. 

Rais AND TRACK Supp.izs.—Though booked for most of the 
year, rail mills are doing some business on small orders and 
have made prices more nearly in line with the billet market. 
We quote: Standard section rails, $24 to $25; light rails, 
$24 and upwards; steel splice bars, 1.40c to 1.50c; track bolts 
with square nuts, 1.80c to 1.goc; hexagon nuts, 1.g0c to 2c; 
spikes, 1.55c to 1.60c. 

Scrap.—The market is active, with prices in sellers hands. 
Mills and foundries are taking material freely, but are ham- 
pered in some lines by scarcity. Present quotations are 
about us follows: 


Old iron rails, gross, $17 00@ $18 00 
Old steel rails long, gr.11 25@ 1175 
Old steel rails, short.... 10 50@ 10 75 


Se $17 00@$17 so 
Cast borings, net ........ 6 00@ 6 50 
Wrought turnings, net 7 25@ 7 75 





Old wheels, gross......... 15 25@ 1575 | Axle turnings, net...... 9 59@ 10 00 
Railroad forge, net...... 14 50@ 1500 | Mixed steel, gross ....... 8 00o@ 8 50 
Dealer's forge, net ...... 11 50@ 1200 | Stove plates, net ........ 8 co@ 8 50 
No. 1 mill, net..............950@ 10 00 | Heavy melting steel,gr. 11 00@11 50 
Heavy cast, net............ 11 50@ 12 50 | Oldiron splice b., net. 16 00@16 25 
Malleable cast, net...... 850@ 950 

CLEVELAND. 


Orrice or The Jrom Trade Review and /ndusirial Werid. , 
27 VINCENT ST., March 29. } 


The chief matter of interest in ore circles is contributed 
from the transportation end of the business. Negotiations for 
vessels for steel companies have bien under way in the past 
few weeks, and it is now announced that the American Steel & 
Wire Co. has practically closed for the five steamers of the 
Zenith Transit Co.—the Queen City, Empire City, Zenith City, 
Superior City and Crescent City. All are of the largest class 
and together could bring down 29,000 tons of ore in a single 
trip. With good dispatch they could carry 550,000 to 600,000 
tons from the head of the lake in six months. Thus far the 


American Stee) & Wire Co.’s own ores consist of the product 
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of the Negaunee mine on the Marquette range and the Sauntry 
mine on the Mesabi range. Two boats now building for the 
Zenith Transit Co.'s fleet-—the Pennsylvania and the Texas— 
have been bought for the Federal Steel Co. These are also 
6,000-ton vessels. For the Cleveland-Cliffs lron Co.'s fleet the 
Centurion has recently been purchased. Rogers, Brown & 
Co. have bought several of the lighter draught vessels such 
as have carried their ore to Tonawanda for a number of 
years. The withdrawal of many vessels of this type from the 
lakes to the seaboard had made a a scarcity of such tonnage, 
and modern boats could not reach the Tonawanda docks. 
Other vessel deals for big ore producers are only a matter of 
time. Negotiations for mining properties are still talked 
about; but the Lake Superior Iron Co. proposition still lacks 
definite development. Speculation is busy as to the plans of 
the one important consolidation that with ro blast furnaces 
has only a part interest in one Mesabi mine. The Carnegie- 
Oliver interests have added the Dober to their Menominee 
range properties. 

Pic lron.—The negotiations for Bessemer iron which were 
referred to last week resulied in immediate sales of 130,000 tons 
—g0,000 tons to the leading billet and sheet bar interest, and 
30,000 tons and 10,000 tons respectively to two Pittsburg buy- 
ers. All was bouzht at $14.50 valley furnace and is for deliv- 
ery in the second half of the year, the bulk of it in July, 
August, September and October. Three spot sales of 5,000 
tons each were made later, all at $14.50. There is now no 
open quotation on Bessemer iron—no market price, in fact— 
and each subsequent transaction will be negotiated by itself. 
The last sales were not made through an agent, but by the 
furnacemen themselves. As is well known, there is a consid- 
erably smaller production of Bessemer iron in the valleys 
than at the time the association of furnaces was formed, some 
being on basic, others on foundry and yet others on low phos- 
phorus iron, while one furnace has been sold to a consumer. 
The iron sold for the second half probably represents upwards 
of a third of the independent Bessemer production of the asso- 
ciated furnaces for the second six months of the year. The 
foundry iron market has shown continued activity, though 
not at the rate of February buying. Both valley and South- 
ern irons have been sold for the second half of the year. The 
common basis for No. 2 is $14.50 valley furnace. There has 
been some little variation from this price, on either side. 
Foundrymen are buying at presen: prices, as their old con- 
tracts run out, and in some cases are covering wants running 
into next year. There is no leeway on current shipments, 
but consumers have not yet been put to positive hardship by 
failure to get iron. No sales of forge iron are reported, but 
$14.50 to $15 in the valley would no doubt be paid. Char- 
coal iron is higher and scarcer. We quote f.o b. Cleveland: 


, a Valley Scotch No. 1.........$15 1615 
No. 1 Strong Foundry....15 65@1615 | Valley Scotch No. 2......... 15 15 65 
No.2 Strong Foundry....1s 15@15 65 | Gray Forge, valley.... 14 14 50 
No. 3 Foundry ................14 75@15 00 | Lake Superior Charcoal. 15 16 00 

FINISHED MATERIAL.—It has been a week of steady demand 
in some lines, and of quietness in others. The producers of 
sheets and bar iron, and of wrought pipe, also, are more or 
less absorbed with consolidation problems, just now, and 
future business in these lines is in an uncertain state. Buyers 
are scarcely more disposed than sellers to take up the ques- 
tion of their supply for later months of the year. Some little 
business in plates is reported for the second half at a price 
close to 1.goc for tank, but this is exceptional. Sheet mills 
are well filled up for the next three months. One large pro- 
ducer has withdrawn from the market on common black sheets. 
A local sheet mill has been put ip order to start up, but has 
been unable thus far to get a supply of sheet bars. We con- 
tinue the quotation of 2.50c to 2.60c Pittsburg for No. 27. 
Bar mills are well booked to the middle of the year and agri- 
cultural and railroad contracts reach beyond that point. he 
market is firm at 1.45¢ to 1 soc valley and Cleveland mill. 
Steel bars as quoted to local buyers are 1.55c to 1.60c, Pitts- 
burg. and the mills, though making large outputs do not gain 
much on the accumulation of orders. Structural mills report 
a large business, but local demani in these lines is only 
moderate. ; 

Ox_p MareriaL.—Local sellers of scrap find difficulty in get- 
ting material to take care of their trade, and the condition is 
a complete reversal of what has existed for the past four 
years. We quote old iron rails at $18.50 to $19 valley mill; 
old steel rails, $13 to $14; old car wheels, $16, Cleveland—all 
gross tons. No 1 railroad wrought scrap, $16 to $16.50, val- 
ley; busheling scrap, $12; machinery cast scrap, $12; 
wrought turnings, $9.50; cast borings, $8; old iron axles, $19 
—all net tons. 
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IRON IN ORNAMENTAL WORK. 





The 192nd monthly meeting of the Engineers’ Society of 
Western Pennsylvania was held Tuesday evening, March 21, 
in the lecture room of the society's house, 410 Penn ave., 
Pittsburg. There was a good attendance. 

The committee on the abatement of smo‘e recently ap- 
pointed reported that they had been requested by the public 
works department of Pittsburg to formulate a rating of boilers 
of different types and with different furnaces and?’ settings, 
for adoption by the city with a view to putting an end to the 
installation of plants so inferior in capacity that they could 
not be worked without producing smoke. This work is to be 
commenced by the committee at once, but will involve a 
great deal of labor. The committee fully recognizes the op- 
portunity for criticism of any such formulation by parties 
interested, and will therefore go over the ground very thor- 
oughly. 

It was pointed out at the meeting that while the finances 
of the society were in very good shape, the income being fully 
sufficient to meet the current expenses, the general prosperity 
in the iron and steel and engineering lines was such that the 
present ought to be an auspicious time for the raising of funds 
for permanent improvements in the society, such as a large 
addition to the library and providing the society with a home 
of its own. After some discussion a committee, to be ap- 
poiated by the chair, was authorized to solicit subscriptions 
tor the purpose. 

The membership of the society has been steadily increasing 
of late. At the meeting the following were elected to mem- 
bership, their names having been recommended by the board 
of direction at the previous meeting: James Bonar, M. E., 
manager James Bonar & Co., Pittsburg; Joseph Fawell, M. 
E., chief mechanical engineer for Mackintosh, Hemphill & 
Co., Pittsburg; Michael Greenwood, Pittsburg agent for 
Laidlaw-Dunn-Gordon Co.; Arthur Herschmann, Pittsburg 
representative Wm. Sellers & Co.; Rees James, superinten- 
dent open-hearth department Homestead Steel Works; Wal- 
ter Jenks, superintendent La Belle Steel Works, Allegheny 
City; John W. Parker, chief inspector Homestead Steel 
Works; Henry B. Prather, M. E., Cleveland, manager Buffalo 
Forge Co. for Central Western district; J. E. Schlieper. M. 
E., manager Pittsburg Feed Water Heater Co.; J. E. Schwab, 
general superintendent Duquesne Steel Works and Duquesne 
Furnaces; Loren H. Turner, superintendent motive power 
and equipment, P. & L. E. R. R. 

The following names were presented by the board of direc- 
tion and will be voted on at the next monthly meeting: Will- 
iam Ahlen, chief draughtsman Duquesne Steel Works and 
Duquesne Blast Furnaces; Carl B. Aull, Westinghouse Air 
Brake Co.; Chas. H. Bradley, Jr., of C. H. Bradley, Jr., & 
Co., engineers, Pittsburg; Reinhardt Daae, draughtsman with 
Julian Kennedy, Pittsburg; George W. Knotts, mechanical 
engineer at National Rolling Mill department of National 
Tube Works Co., McKeesport; Frank S. Loeb, metallurgist 
and assistant superintendent Duquesne Reduction Co, Pitts- 
burg; Robt. McLaughlin, draughtsman, Westinghouse Ma- 
caine Co. East Pittsburg; Henry Otto. master mechanic 
Shoenberger Steel Works, Pittsburg; William O. Renkin, 
mechanical draughtsman Pittsburg Plate Glass Co., Pittsburg. 

The paper of the evening was read by Mr. Chester BR 
Albree, on 

The Use, Design and Manufacture of tron in 
Ornament. 


This paper was listened to with the greatest interest, as the 
members, whose attention is usually wholly devoted to the 
use of iron for practical purposes, were surprised at the wide 
field of employment for iron in an ornamental way as shown 
by the paper. Following a number of drawings illustrating 
ancient decorative uses of iron, several hundred engravings 
were presented showing the best specimens of modern orna- 
mental iron work and manufactured by several establishments 
in the United States and in foreign countries. These engrav- 
ings were passed around among the members. Some of the 
points touched upon by the paper are here presented. 

In the museum at Pompeii there is a great variety of iron 
objects which were recovered from the ruins. Among these 
are iron window frames with glass lights, although for cen- 
turies after the destruction of Pompeii the art of glass making 
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remained lost. In the middle ages the main use of iron was 
for armor and other appurtenances of war. Until com) ara- 
tively recent times the iron for these uses was the product of 
the Catalan forge. The use of iron for ornament was of later 
date, the practice gaining ground of adding scrolls to the 
hinges, working andirons into grotesque shapes, ornamenting 
gates and windows, etc. " 

A peculiar style which developed in the Austrian work was 
the interlacing of round bars, forming a sort of lattice, each 
bar passing alternately through a bar and being passed 
through by the next bar—a kind of work which cannot be 
done in modern times, even with the superior facilities at 
command. 

Toward the close of the last century the use of cast iron 
came into vogue in the United States, and the first tendency 
was toward the most elaborate and grotesque forms in decora- 
tion. Wherecast iron supplemented brick and stone a studied 


effort was made to imitate the appearance of the material 
even to the reproduction of the mason’s chisel marks. The 
evolution toward the more practical and truly artistic forms 
has progressed steadily up to the present day. 

A modern office building is a triumph of engineering skill 
and much of the material is iron, but the architect in most 
cases has contributed but little. The designing of a 15 or 20- 
story office building was a new problem, and to meet the 
absolutely necessary conditions distracted attention from the 
ornamental feature, which is only now being gradual! 
evolved. The covering of plate girders in such buildings wit 
material to represent stone lintels has produced a most ridic- 
ulous appearance in many buildings when the supporting 
power of real stone lintesl is considered. 

The bridges and viaducts of the country have not been 
handled even so well as the office buildings, and are as a rule 
gaunt, unsightly skeletons. An instance may be cited in the 
Fairmount bridge across the Schuylkill river in Philadelphia, 
leading to Fairmount Park. The roadway is furnished with 
massive cast iron railings and corbels which are made in 
imitation of cut stone work. The real supporting parts, the 
diagonal members, eye-bars, etc., are in their natural form 
and at a distance are almost imperceptible, giving the appear- 
ance of a ponderous mass of masonry resembling an old 
Roman aqueduct suspended in the air as if by magic. 

The growth of scroll work has been steady and this now 
forms an important branch of modern iron decoration. The 
scrolls are sometimes welded together, at other times con- 
nected where they cross by small encircling bands, butted, 
and sometimes these bands have their ends dovetailed into 
each other. Aninfinite number of combinations may be made 
of simple C and S scrolls, and some very fine samples of this 
kind of work were shown by engravings. All over Europe 
are beautiful specimens of such work. 

Much of the early relief work was done by a process which 
was the forerunner of the modern drop forging system. A 
carefully wrought original was first ms then a matrix was 
produced by pressing hot metal upon it, to form an intaglio. 
from which many duplicates could be made by pressing the 
hot metal upon it. 

The fine iron castings required for much of the modern 
decorative iron work, such as for stairs, railings, etc., are 
produced as follows: A wax model is first made by the artist, 
then a plaster cast is made from this, and from the plaster 
cast an iron casting similar to the wax model is produced. 
This casting is carefully tooled or machined and becomes the 
pattern for molding in fine sand, by which any number of 
commercial castingscan be made These castings are cleaned 
and some parts polished, while in the best work electroplating 
is employed also. 

In the manufacture of ornamental iron for fences, railings 
(in bridges and elsewhere), ornamental roofs, etc., a great 
deal of skill is required of the manufacturer in devising meth- 
ods of manufacture which will produce the work at a price 
permitting of its use. There are a great many duplicate parts 
to be produced, and in assembling the work must be done with 
as little labor as possible. The great variety of rolled “ym 
on the market permits of considerable selection in the first 
place, and much labor saving machinery is devised to shear, 
punch, cut and bend these shapes. For the production of a spir- 
al from a flat bar. for example, a pattern is first produced of 
the required size and of a heavy bar. This is clampedin a 
vise, and one end of the heated straight bar is held by a tongs 
at the center of the pattern by one workman, while another 
walks around the vise holding the other end of the bar, which 
is thus coiled around, following the coil of the pattern closely. 
For twisting small sized square billets a heavy machine ts 
used, the general principle being that of a lathe, the piece 
being gripped tightly at one end in the tailstock, the other 
end extending loosely into a square hole in the : pindle in the 
headstock. The rotary motion holds it tight, and the work is 
all done cold, it being found that twisting hot did not produce 
the necessary regularity. ; 

If there were a better understanding on the part of archi- 
tects and designers of the actual processes of manufacture In 
ornamental iron work, progress would be more rapid because 
the designs would be made in harmony with, the principles of 
economic manufacture. 
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A BLAST FURNACE PROBLEM WITH ZINC. 





BY WILLIAM W. TAYLOR, 


The iron ores of the Oriskany period, which arem ined and 
smelted in the western counties of old Virginia, usually con- 
tain a small amount of zinc. The amount probably seldom 
exceeds 0.10 percent. Trifling as this small percentage may 
appear, it often occasions great trouble with the furnaces 
using these ores. The zinc does not ordinarily leave the fur- 
nace in the cinder, nor does it, in good practice, escape with 
the issuing gases. Under normal conditions, most of the zinc 
deposits on the ccoler parts of the furnace walls as cadmia; 
while the remainder is carried over into the stoves and 
flues and under the boilers, and there deposited as impure, 
dust zinc-oxide. This fine material or dust zinc is of a loose, 
bulky nature, and can generally be easily removed by suita- 
ble brushes, etc. 

The hard, stony cadmia, however, which ‘attaches itself to 
the furnace walls, is by no means easy to remove, with a 
furnace in blast. The cadmia is ‘a valuable by-product, and, 
brings a fancy price from the zinc smelter. Following is a 
commercial analysis of this material: 

Metallic zinc, 73.00. 

Silica, 2.50. 

Ferrous oxide and alumina, 3.00. 

A fractured face of the cadmia, or ‘‘zinc-ring,"’ in appear- 
ance is similar to Lake Superior agate, the yellow and green 
banded effects, combined with its great weight, giving it 
striking characteristics. The conditions best suited to its de- 
posit on the furnace walls are hard driving and the accom- 
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panying cold tops. In the early days of iron making in Vir- 
gina, when little attention was paid to economy in fuel con- 
sumption, and with slow driving, trouble from zinc was 
scarcely ever known. The zinc seldom accumulated sufficiently 
to interfere with distribution of the stock. In recent years, 
however, with hard driving and low fuel consumption. often 
after only a few months’ run the zinc will deposit on the up- 
per walls of the furnace tosuch an extent as to seriously 
interfere with even distribution of the stock and consequently 
produce irregular working of the furnace. Not only this 
trouble. but there is constant fear lest the deposit suddenly 
break off and come down wita the stock. Frequently this 
does happen and the effect is similar to what would happen 
were a huge block of ice to drop in front of the tuyeres. Con- 
stant dropping of the raw stock from the bell has weakened 
part of the ring. Suddenly it breaks off! The furnace mak- 
ing good, gray iron, in the morning, has now a silvery, brit- 
tle product at the 5 p. m. cast; or perchance if the quantity 
of zinc be large, it stops work altogether for a period. 

At such a time, fumes of zinc oxide, that peculiar, greenish 
blue of burning zinc, are noted issuing from the open ends of 
the peep holes in the blow pipes. Occasionally metallic zinc 
will flow from around a tuyere, or go out with the cinder in a 
halo of smoke. A heavy coke blank is now needed to bring 
the furnace around. A few hours after, the trouble is usually 
over, for a while at least, the zinc runs out with the cinder, 
and the furnace gradually goes back on good iron, the only 
visible reminders being the piles of white brittle iron, the 
black heavy cinder and a deepening of the lines on the 
founder’s face. 

Fig. 1, shows the size and shape the ‘‘ring’’ sometimes as- 
Sumes in a modern furnace. Less than half the volume of 
the furnace at the widest point of the ring is open for escap- 
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ing gases. Note effect on stock distribution. Fig. 2 repre- 
sents the probable relative positions of lump and fine mate- 
rials charged, after the ring has assumed the size indica‘ed in 
Fig. 1. Rounding lumps dropped on the bell would strike 
the ring and be deflected to a, here coming against the wall 
would again be deflected to b. The fine materials, how- 
ever, would from their nature simply slide off the ring and 
remain atc. The charge, therefore, being more open at b, 
the furnace will drive harder on this side, producing slips and 
sticking, incident to one-sided working. There would natu- 
rally be a greater melting of the bosh walls onthisside. This, 
in fact, is just what did happen in one case which came un- 
der my observation. The brickwork on the bosh was burned 
out in a large pocket, directly under the ring. The tempera- 
ture of escaping gases from the furnace here represented 
was about 400 degrees F., and the ring weighed 60 tons. 

By the courtesy of the Longdale Iron Co., I am enabled to 
illustrate the form the ring deposit takes at their plant. The 
two Longdale furnaces are each fitted with a central tube 
gas flue. A far better and very able description of the ring in 
the Longdale furnaces has been published in vol. 7, Transac- 
tions A. I. M. E., by Mr. Firmstone. It is the custom of the 
Longdale Co. to remove the zinc occasionally, with the furnace 
banked. The stock is allowed to settle, and after dumping 
in a few farrons of wet ore, the cadmia is cut off in sections, 
with tools for the purpose, and lifted out bya grapple in- 
vented by themselves for this use. The cadmiais sent down 
on the cage and sold to the nearest zinc smelter. Their ring 
seldom exceeds 12 tons in weight, and from its shape can 
easily be removed in sections. Furnaces, however, which 
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have a gas flue at one side have a more difficult problem in 
volved, as any attempt to break off the zinc by sections would 
meet with probable disaster. Pieces ranging from 20 to 30 
tons are too heavy for a light tackle on a shaky hoist tower. 

It will be noted by inspection of Figs. 1 and 3 that there 
seems to be less tendency for the deposit to form where the 
passage of the gases is the greatest. This being the case, if 
the gases were led from the top by four or more flues, meeting 
in a common down-corner, the zinc would deposit to a less ex- 
tent in the furnace and that which did deposit could be re- 
moved in sections small enough to handle. The tendency 
would be to the formation of a ring illustrated by Fig. 4. It 
would probably confine the zinc to the spaces between the 
gas flues, and thus not seriously interfere with even dis- 
tribution of the stock. Longer blast could probably be made 
with such a furnace, a larger burden carried, with more uni- 
form results. When inspection showed the zinc had formed 
to any considerable amount, the furnace could be banked a 
few days, and the zinc removed in small sections, with little 
danger. 

Iron Gate, Va. 





Tue Brown Hoisting & Conveying Machine Company, of 
Cleveland, has begun the erection of an ore unloading and 
storage plant of unusual size at the works of a large furnace 
company at Mariopol, South Russia. The contract is worth 
in the reighborhood of $500,000. Orders for machinery have 
recently been received from furnace companies in Antwerp, 
Seraing, and Liege, Belgium; Valenciennes, France; Dort- 
mund and Luxemburg, Germany, and three from Vienna, 
Austria. The company is also shipping to London two canti- 
lever cranes valued at $80,000. 
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THE INDEX to Vol. XXXI of Zhe /ron Trade Ree 
view, Jan. 1 to Dec. 31, 1898, is now ready. It will 
be mailed to all subscribers who desire it. 





EMPLOYERS’ LIABILITY FOR ACCIDENT. 

Manufacturers in Pennsylvania are having their 
attention directed of late to a bill introduced in the 
State Legislature which is calculated to m&ukea 
sweeping change in the present status of employers’ 
responsibility in cases of accident. The bill pro- 
vides that ‘‘ from and after the passage of this act 
all employes, in civil actions against any person, 
firm, company or corporation shall have all the 
rights in said action belonging to persons not so 
employed.’’ This contemplates a similar radical 
change to that made in Great Britain last year 
when the ‘‘ Workmen’s Compensation Act’’ was 
passed by Parliament. This act set aside the time- 
honored and well established doctrine asserted by 
the law of ‘‘common employment.’’ This was 
established in England in 1837 and recognized two 
fundamental principles—first, that accidents are 
liable to occur in all occupations, even with most 
careful management; second, the presumption that 
an employe voluntarily assumes the risks incident 
to his occupation and an action for damages there- 
fore cannot lie against an employer, unless neglect 
of statutory duty on his part can be proved. The 
law of 1898, under which employes’ insurance com- 
panies have taken large tribute from British manu- 
facturers, recognizes no release of employers’ liabili- 
ty for accident to workmen, unless due to wilful 
intention or culpable negligence on the part of the 
operative himself. Thus, not only are employers 
liable on account of pure‘accidents and for negli- 
gence on the part of others they employ, but also in 
cases where the accident arises from the negligence 
of the injured workman himself. 

In the United States, even the negligence of a co- 
employe has been successfully urged by employers, 
to avoid liability for injury to a workman. The 
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Pullman company goes farther and asks employes 
to sign a release of any claim for damages by reason 
of accident. This is as far wrong on one side as 
the British law is on the other. The proposed 
Pennsylvania measure aims to fasten upon that state 
a law going almost as far as the British statute, and 
we are not surprised at the movement by maufac- 
turers to secure its modification. A scheme of acci- 
dent insurance contributed to by employer and em- 
ployes offers a solution of the question; and where 
the matter has been taken up in an amicable way 
agreements have been made in individual instances 
that have avoided litigation, without imposing heavy 
burdens. The plan of insuring against litigation, 
followed to some extent, has not proved a solvent; 
it has only changed the parties to the law suit, and 
is cold-blooded, often inequitable. 

Ir is gratifying to note that the demands for ad- 
vances in molders’ wages in two important foundry 
centers have resulted in an amicable adjustment of 
the matter, satisfactory to both sides. Local 
foundyrmen’s associations in Cincinnati and Cleve- 
land, both attached to the National Founders’ 
Association, have been instrumental in making this 
settlement without a strike and without any serious 
friction. The foundrymen concede a io per cent 
advance in wages, as in line with better conditions 
throughout the iron trade and in all industry; and 
the molders agree that in view of low-priced work 
now in the shops, on contracts that have some time 
to run, it would be equitable to postpone the en- 
forcement of the advance to May 1. But a more 
important and significant result of the conferences 
between officers of the molders’ union and of the 
foundrymen’s local associations, is an agreement for 
annual conferences to adjust wages, so that the year 
shall be free from strikes and ill feeling and losses 
due to the constant agitation of wage advances. 
The agreement also provides for the entire suspen- 
sion of work on each alternate Saturday in June, 
July and August, while the remaining Saturdays are 
to be full work days. There is, in addition, a provi- 
sion for pay for over-time and one for the adjust- 
ment of individual grievances. It is understood 
that Detroit and Buffalo will follow the example of 
Cleveland and Cincinnati; and with the movement 
thus well started its extension to other important 
centers should not be difficult. It is a pleasure to 
see such success attending one of the most salutary 
movements yet undertaken in any industry. Those 
who have had faith in such a development of the 
foundry association idea are entitled to high praise 
for their foresight, their persistence and for their 
broad-minded and intelligent advocacy of organiza- 
tion for defense and conciliation. 





Tue Lewis Foundry & Machine Co., Pittsburg, will soon 
begin making shipmnts on the Garrett rod mill it is building 
for the Phcenix Actien-Gesellschaft fiir Bergbau und Huetten- 
Betrieb Abtheilung Westfaelische Union, the government steel 
works and rolling mill at Hamm, Westphalia. There are two 
stands of 18 inch rolls, seven stands of 16-inch rolls, and two 
finishing stands 14 and 11 inches respectively. The order 
includes the mills tables, etc. 





THE Johnstown, Pa., plant of the American Tin Plate Co. 
started in operation Monday of this week, with W. H. Harris, 
formerly of the Baltimore Tin Plate Co., as manager. 
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PERSONAL. 





Geo. J. Humbert, who was president of the Humbert Tin 
Plate Co., South Connellsville, Pa., has been appointed district 
manager for the group of American Tin Plate Co. mills con- 
sisting of the Connellsville, Demmler, West Newton, Cum- 
berland and Blairsville plants and the Marshall plant at 
Philadelphia. He succeeds Barthold Goldsmith, who goes to 
Elwood, Ind., to take charge of the original American Tin 
Plate Co.’s 26-mill plant. 

Geo. Bermond, a French metallurgical engineer, has been 
visiting the important iron and steel districts of the United 
States, in the past few weeks. 

Hjalmar Lundbohm, of the Geological Survey of Sweden, 
jsnow in the United States, investigating particularly the 
Lake Superior and other ore deposits of the country. He has 
been on the Lake Superior ranges and is spending this week 
in the Pittsburg district. 

Frank B. Ward, recently appointed to have charge of the 
Cleveland branch office of Manning, Maxwell & Moore, was 
for several years the secretary and general manager of the 
Michigan Brass & Iron Works, of Detroit, Mich., and previous 
to that acted as manager of the Chicago office of the Brown 
Hoisting & Conveying Machine Co. 

Frank Baackes, general superintendent of the American 
Steel & Wire Co., will make his headquarters in the Cleveland 
offices of the company. 

Edward M. Allen, of the engineering staff of the Cambria 
Stee! Co., will take charge of the engineering department of 
the Frank-Kneeland Machine Co., of Pittsburg. 

Walter C Stone, formerly in charge of the Salem Wire Nail 
Co.’s mills, has become manager of the New Castle plant of 
the American Steel & Wire Co. John D. Curtis, superin- 
tendent of the Quinsigamond works of the Washburn & Moen 
Mfg Co. for several years, has been made superintendent of 
the Grove street works, succeeding Frederick H. Daniels, 
who becomes chief engineer of the American Steel & Wire Co. 

J. D. DuBois, who has been connected with the Wheeling 
Steel & Iron C >. for many years as secretary, has resigned and 
has gone to Cuba fora brief sojourn. Frank W. Bowers, for- 
merly treasure’ of the Caldwell & Peterson Mfg. Co., Wheel- 
ing, has been elected secretary and Wm. H. Higgins assist- 
ant secretary of the company. 


The Cast Iron Pipe Consolidation. 


The “United States Cast Iron Pipe Co. completed its 
organization the past week, and has formally taken over the 
properties named in the list originally printed. The capital 
is $30,000,coo, equally divided between common and preferred 
stock. Of this amount $12,000,000 of each class is issued. 
The following directors have been elected: Colgate Hoyt, A. 
C. Overholt, B. T. Overholt, L. R. Lemoine, George B. Hayes, 
C. E. Burke, E. C. Fuller, W. C. Proctor, B. F. Haughton, 
George J. Long, A. F. Callahan and F. C. Miller. Eleven of 
the directors are manufacturers. Colgate Hoyt represents 
the Rockefeller interests. The officers are: President, A. C. 
Overholt; vice-president, A. F. Callahan; secretary, B. F. 
Haughton: treasurer, George B. Hayes. President Overholt 
has been chairman of the National Foundry & Pipe Works, 
Ltd., Scottdale, Pa. Mr. Callahan has been for many years 
prominent in the management of Dennis Long & Co., Louis- 
ville. The underwriting has been largely oversubscribed and 
the manufacturers owning the constituent companies have 
subscribed liberally to the stock of the new company. 





The Bar tron Consolidation. 


It is stated that the subscription books for the rolling mill 
combination were opened in New York Monday of this week, 
A meeting has been held at which the principal parties in 
interest were present. It is represented that the proposition 
is to pay cash for all stock and material on hand, and to pay 
stock for the plants, share for share, which Youngstown ad- 
vices say has been met with objection from some of the stock- 
holders in plants there. . The leaders in the movement have 
been in New York the past week, and something definite is 
looked for soon. It is understood that some obstacles in con- 
nection with the financiering of the combine have been en- 


countered, 
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LAKE SUPERIOR IRON MINES. 





The Oliver Iron Mining Co.'s properties in the Iron River 
district on the Menominee range have been added to by the 
purchase of the Dober mine from the Mastodon Iron Co. The 
ore shipped last season from this property averaged 61.78 in 
iron, 0.55 in phosphorus, 2 20 in silicon, 2.40 in alumina, and 
5.75 in moisture. 

Capt. Joseph Sellwood, of Duluth, who has been vice-presi- 
dent of the Duluth & Iron Range road for a number of years, 
and closely identified with the mining interests of the Minne- 
sota Iron Co., has severed his official relations with these 
companies. It is reported that he will have charge of a num- 
ber of Gogebic range properties, including the Iron Chief, 
Sunday Lake, Brotherton and Chicago. With the exception 
of the original properties secured by the Minnesota Iron Co. 
from Charlemagne Tower—the hard ore mines at Tower, 
Minn.—every property the Federal Steel Co. has in Minnesota 
was bought at Capt. Sellwood's suggestion and on his reports. 
The mines included are the Fayal, Genoa, Elba, Chandler, 
Canton, Auburn, Norman and others. He is probably more 
thoroughly familiar with mining developments in Minnesota 
than any other man and has been a prominent figure on the 
Mesabi and Vermillion ranges {rom their beginnings, 

The Sauntry mine in the Virginia district, recently acquired 
by the American Steel & Wire Co., brought $700,000 according 
to reliable report. The ore runs above and below 60 per cent 
in iron, averaging about 59, and is generally high in phos- 
phorus. There is a mixture of grades, and water is some- 
thing of a drawback to easy mining. With the acquisition 
of this property there is very little in the way of fees or good 
leases on the Mesabi range that has not beentaken up. Prac- 
tically everything that has been regarded as available has 
been taken of late either by transportation or steel-making 
interests. 

Some estimates recently made of the probable output of 
Minnesota iron mines in 1899 give the following figures: Ver- 
million range—Chandler, 900,000 tons; Minnesota, 500,000; 
Oliver mines, 600,000. Mesabi range—Fayal, 900,000; Genoa, 
300,000; Sparta, 275,000; Auburn, 250,000; Elba,'150,000; Can- 
ton, 125,000; Hale, 50,000; Roberts, 50,000; Biwabik, 450,000; 
Adams 500,000; Hull, Rust, Burt, Sellers, Pillsbury, 600,000; 
Franklin, 150,000; Ohio, 150,000; Duluth, 150,000; Commo- 
dore, 100,000, Mountain Iron, Oliver and Lone Jack, 1,400,000; 
Mahoning, 650,000; Penobscot, 50,000. In the case of the 
Canton the estimate is on shipments from stock pile, as the 
mine 1s not to be wrought. The total of the estimates, which 
may be taken as maximum figures, is is 2 millions for the Ver- 
million range and 6% millions for the Mesabi range. 


South Chicago Furnace Co. 


The Calumet furnace and rolling mill property at South 
Chicago was purchased the past week by the South Chicago 
Furnace Co., just organized by Chicago and Cleveland capi- 
tal. The Chicago stockholders are for the most part iden- 
tified with the Illinois Steel Co. The capital is $300,000 in 
$100 shares distributed as follows: Samuel Mather, 250; 
Harvey H. Brown, 250; Charles H. Fuller, 100; W. L. Brown, 
200; Walter F. Cobb, 200; E. J. Buffington, roo; C. P. 
Wheeler, 100; Charles H. Foote, 250; D. M. Cummings, 
1,000; Charles Deering, 300; C. H. Garvey, 1oo; Fred. H. 
Foote, 50; W. L. Brown, 100. Total, 3,000. All the share- 
holders are Chicago men except Samuel Mather and H. H. 
Brown, who reside in Cleveland. The officers are: Presi- 
dent, W. L. Brown; vice-president, D. M. Cummings; secre- 
tary and treasurer, B. W. Wells. The tract contains about 56 
acres, except the railroad right of way. The plant includes a 
bar iron mill, blast furnace, and five miles of railroad track. 
The property was foreclosed under a first mortgage about 
two years ago, and was purchased at that time by the North- 
ern ‘trust Co. for the holders of the first mortgage bonds for 
the amount of the decree, $374,088. A master in chancery 
transferred it to the new company at the same figure. 





Tue 34-inch universal mill being furnished under direction 
of Julian Kennedy, Pittsburg, for an Austrian mill will be 
shipped in about three weeks by the Lewis Foundry & Ma- 
chine Co., Pittsburg. The mill will have steel rolls, the ver- 
tical’ rolls being furnished by the builders, while the hori- 
zontal rolls will be made in Austria. 











10 THE IRON TRADE REVIEW. 


NATIONAL STEEL CO. 





In connection with the scarcity of steel, of which mention 
has been made in market reports recently, the future of the 
billet and sheet bar trade of the Central West has been a mat- 
ter of interest since the formation of the National Steel Co. 
The close relation between this company and the American 
Tin Plate Co. appeared on an inspection of the directorate of 
each; yet the American Tin Plate Co.’s consumption of sheet 
bars, even though it should buy all from the National Steel 
Co., would be only about one-fourth the latter’s output of steel. 
Contracts for a term of years by which a part of the tin plate 
company’s 425,000 to 450,000 tons will come from other sources 
are a matter of common understanding in the trade. It is 
plain, therefore, that the National Steel Co. is to manufacture 
and sell steel in the general market in the same way that the 
business was conducted by the constituent companies. It is 
understood that the policy of the new company, as it will be 
developed under the well known steel manufacturers who are 
active in its management, will involve no change in the opera- 
tions of the constituent companies, nor will it change their rela- 
tions with the customers who have depended upon them here- 
tofore for material. It is the expectation that by working the 
various steel plants together to the best advantage, the wants 
of the trade will be better and often more promptly taken care 
of than under the regime of distinct and independent manage- 
ments. The recent temporary inability of consumers of steel 
to get quotations, while due in part to the crowded condition 
of order books, and to the uncertainty all branches of the 
trade have felt about the course of prices, is to be attributed 
in some measure also to a reluctance to assume responsibility 
for the company which was being formed, so far as later deliv- 
eries were concerned. 

With the formation of the National Steel Co. this difficulty 
has been removed. From its offices in the Marquette Bidg., 
Chicago, the company has been quoting prices in the past 
week, having announced its readiness to take up the matter 
of a steel supply with any of the customers of the constituent 
companies, or with any consumer of its products—blooms, 
slabs, billets, sheet bars and tin plate bars. The finished 
products heretofore made by the Union Iron & Steel Co., of 
Youngstown, and the A®tna-Standard Iron & Steel Co., of 
Bridgeport, O., will be turned out from these plants as before 
and sales will continue to be made trom the Youngstown and 
Bridgeport offices. All the mills of the National Steel Co. are 
crowded for early deliveries, as are steel works and rolling 
mills in every other district; but with the disposition shown 
on both sides of the steel market in the past week or 10 days 
to consider midsummer and later business, it is’ probable chat 
considerable transactions will be reported soon. 

It is the evident purpose of the new company (o preserve 
the old regime in its relation to the buyingtrade. What 
benefits are to come of consolidated management and unified 
practice can be better gauged as time goes on. Certainly the 
personnel of this, as of some of the other consolidations in 
iron and steel, suggests that every effort will be put forth to 
demonstrate that concentration, in the iron trade, at least has 
benefits for both consumer and producer. 





Heyl & Patterson Casting Machine. 

The pig iron casting apparatus designed by Heyl & Puatter- 
son, engineers and contractors, Pittsburg, and manufactured 
under their patents, is now being put upon the market. A 
plant of these machines has been ia operation at the furnaces 
of the Cambria Steel Co., Johnstown, Pa., for the past three 
months, and they are reported to be successful beyond ex- 
pectation. 





Since the original acquisitions of properties by the National 
Steel Co., transfers of two of the plants for which deals had 
been made, have been completed, and the stock set aside for 
this purpose has been issued. The total now is $26,000,000 
of cumulative 7 percent preferred stock and $32,000,000 of 
common stock, leaving in the treasury $1,000,000 of preferred 
stock. 





Samuel Work, who was employed by the Cambria Iron Co, 
for 12 years as superintendent of its furnaces at Johnstown, 
died March 24, aged 61 years. 
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OBITUARY. 





Many friends on this side of the water will join in the deep 
regret expressed by the engineering and iron trade press of 
England at the death of Jeremiah Head, the well-known Lon- 
don engineer ,who died on March 10, after an illness of several 
months. Mr. Head will be remembered particularly in con. 
nection with the Otis Steel Co., of Cleveland, for which he 
has been consulting engineer for several years. His trips to 
the United States were numerous and he had visited most of 
the important iron and steel plants in the country. The last 
result of his investigations here was a paper prepared in col- 
laboration with his son, Archibald P. Head, for the winter 
meeting of the Institution of Civil Enginers at London, on 
the ‘“‘Lake Superior Iron Ore Region."’ Of Mr. Head’s 
ability as an engineer his associates speak in terms of high 
praise. Born in 1835, he was ‘‘articled’’ to Robert Stephen- 
son, M. P., the celebrated engineer, serving his time in the 
well-known locomotive and marine engine building works at 
Newcastle-on-Tyne In the early ’so’s he supervised the 
building of engines, and in 1863 became partner ina large 
iron plant at Middlesbrough, continuing in this enterprise 
until 1875. From that time Mr. Head has been devoted to 
professional engineering, designing and building a number 
of iron and steel plants, and coke and gas-making works He 
was frequently retained as a technical expert in important 
arbitrations, often as sole arbitrator. He assisted in ap- 
praisals representing millions of pounds. Mr Head will be 
well remembered for his contributions to technical associa- 
tions, his work of this character covering a wide range He 
was a clear and vigorous thinker and speaker, and ranked 
high as a metallurgist and all-around engineer. 

R. A. Tilghman, of Philadelphia, inventor of the sand blast, 
died on March 24. He was ofa Maryland family, several 
members of which were in the Revolutionary War. 

Edward S. Taber, president of the Morse Twist Drill & 
Machine Co., died at New Bedford, Mass. 

William Eberhardt, of Allegheny, Pa., who was interested 
in the project for the building of a sheet mill at Chester, W. 
Va., by the Chester Rolling Mill Co., died this week of pneu. 
monia. 

Edwin Le Roy Harrington died at Philadelphia, March 18, 
of pneumonia, aged 45. Mr. Harrington was engaged in 
machine tool manufacturing with his father under the firm 
name of Edwin Harrington, Son & Co. Eight years ago he 
retired from active participation in business. 





The Cincinnati Iron Market. 
March 28 


The week that has’ just closed was satisfactory in the 
amount of business that was done, although in this respect it 
would scarcely bear comparison with the more active weeks 
that immediately preceded it. A good many large consumers 
came into the market and after testing it thoroughly con. 
cluded not to buy. Apparently they argue either that prices 
are not going to be higher later on when they will have to 
buy, or that they can better afford to pay high prices then 
than now. At all events, they put off purchasing. It is 
stated by sellers of pig iron, however, that there is quite a 
heavy tonnage of business to be placed this side of July 1, 
and they do not see how there can be any change for the 
benefit of the buyer for months to come. Selling firms report 
that the essential facts in the s:tuation are being steadily in- 
tensified; that is, the great scarcity of pig iron combined with 
a steady, accelerating consuming demand. As to what the 
general spring business is going to be, and as to what the 
tendency of the foreign markets will be during the next 
month, much is depending. If, as many believe, the general 
expansion of domestic and foreign business is to go on, then 
a continued strong market is inevitable. There can be no 
increase in production of pig iron until a fresh supply of Lake 
Superior ores come into the market, which, of course, cannot 
be turned into pig iron until after navigation opens, so that 
the present scarcity of visible iron is to be keenly felt for at 
least 60 days further. The market closes firm. The figures 
below represent approximately the transactions of the week. 
We quote for cash f. o. b. Cincinnati: Southern coke, No.1 
foundry, $15.25; No. 2, $14.25 to $14.75; No. 3 $13.75 to 
$14.25; No. 4 and gray forge, $13 to $13.50; mottled, $13 to 
$13.50; No. 1 soft, $15.25; No. 2 soft, $14.25 to $14.75; Lake 
Superior coke, No. 1, $16 to $16.50; No. 2, $15.50 to $16; 
Hanging Rock charcoal No. 1, $17 to $18; Jackson Co. sil- 
very No. 1, $16 to $16.50; Standard Georgia car wheel, $15.75 
to $16.50; Hinkle L. S. Charcoal, $16.75 to $17.25. 
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CLAMPS IN SHOP AND FOUNDRY. 





Several illustrations are given below of devices that not 
only have proved a convenience but a tangible economy in 
machine shop and foundry operations. The facility and 
speed with which the operative can secure his work, whether 
with clamps or wedges, will cut no small figure in a year's 
operations in a shop of only moderate size. Improved clamps 
of various types have been offered. Where these are to be 
used in the foundry, it can be appreciated that the clamp that 
can be tightened with the least jarring will find readiest favor. 
A clamp operating by a tilting device and adjustable to vary- 
ing lengths still requires blocking or wedges; and another 
using a wedge-shaped tightener requires a slight rapping to 
lock it. In the case of the adjustable clamp, manufactured by 
the E. E Josef Mfg. Co., of Buffalo, shown in Fig. 1, tight- 
ening is accomplished by giving the pawl half a revolution. 
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the company are Theo. D. Buhl, president; Alex. McPher- 
son, vice president and treasurer; L. B. Ball, secretary and 
manager. Mr. Buhl at present is president of the Parke- 
Davis Co., president of the Buhl Stamping Works, chairman 
of the Detroit Sprocket Chain Co., Ltd., senior member of 
Buhl Sons & Co.. wholesale hardware, vice president of the 
Detroit National Bank, director in the Detroit Copper & Brass 
Rolling Mills Co., and for many years president of the Michi- 


gan Malleable Iron Co. Mr. McPherson 1s president of the * 


Detroit National Bank, and Mr. Ball is secretary and superin- 
tendent of the Detroit Sprocket Chain Co., Ltd. 

The plant, located at the corner of Adair and Wight sts., 
upon property owned by Mr. Buhl, is being thoroughly 
refitted and rebuilt with the best modern appliances through- 
out and will be in operation April 1. The superintendent, Mr. 
Andrew Bruce, has been engaged in malleable iron work for 
the past 30 years—for ro years as superintendent of the Day- 
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FIG. I. 


The back part of the clamp has a thread cast upon it which in 
tightening engages with a similar thread on one side of the 
pawl. The principle of operation is that of a screw, the pitch 
being sufficiently coarse to permit of drawing the two main 


parts slightly together. The perpendicular position is main- 


tained, it will be seen. Ih Fig. 2 are shown ordinary 
clamps as they often appear with the use of wedges. It is 
stated that less than"one minute is required for placing four 
of the Josef clamps. The time spent in the average foundry 
in clamping flasks, where wedges are used, and, as often, 
additional blocking is several times as long. It is said that a 
dozen clamps to a floor would prove sufficient in ordinary 
work. 
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Fig. 3 shows the Buffalo universal handy bench clamp, as 
manufactured by the same company, for shop work. It is in 
use by pattern makers and other wood workers, by machin. 
ists and wagon makers. It may be placed also on the leg of 
abench, and treated as a bench screw or vice. In clamping 
a pulley to the bench for tapping a set screw hole in a hub, 
or in many operations in which the work must be well secured, 
itisof value. Fig. 4 shows the bench clamp as folded up to 
be placed in a tool chest. fig. 5 is the flask clamp No. 2 of 
the same manufacturers, and Fig. 6 is the core box clamp 
No.1. The flask clamps adjust themselves to any flask and 
when in position are free from projecting parts, making it 
possible to roll the flask without disturbing the fasten- 
ings. 


Sprocket Chain Mfg. Co. 


This company, recently organized for the manufacture of 
malleable iron castings at Detroit, Mich., by Theo. D. Buhl, 
Alex. McPherson, and L. B. Ball, each holding one-third of 
the stock, was incorporated last week with a capital stock of 
$75,000, of which $30,000 has been paid in. The officers of 









FIG, 2. FIG. 3. 


ton Malleable Iron Co., four years as superintendent of the 
Champion Works, Springfield, O., three years as superinten- 
dent of the Missouri Malleable Iron Co., St. Louis. He isa 
thoroughly practical man in his line. The product of the new 
company will consist principally of small malleable castings. 
The company is now ready to quote prices on general work. 
It is well provided with stock of iron to meet demands for some 
time and is prepared to execute promptly any new orders, 
while starting out with a good line of contracts already booked. 
Although the name is somewhat similar to the Detroit 
Sprocket Chain Co., Ltd., the organization is entirely distinct, 
but it is not a competitor in any particular with that company. 
The company is in strong hands financially and it is the inten- 
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FIG. 6. 


tion to utilize the large tract of land under its control by en- 
larging the plant as fast as the growth of business warrants. 





Work began March 27 in modernizing the old plant of the 
Calumet Iron & Steel Co. at Irondale, Chicago, by the new 
South Chicago Furnace Co. The plant is to have a capacity 
of go ooo tons of pig iron a year and will be in active opera- 
tion by June rs. W. L. Brown is president of the new com- 
pany. The furnace has not been operated for several years. 
The property includes a blast furnace, a bar mill, five miles 
of railroad tracks and 60 acres of land between 1o6th and 
110th streets. 





Ir is announced that ten of the 30 mills in‘the Shenango 
Valley plant of the American Tin Plate Co. will be put in 
operation next Monday. The plant has been practically com- 
pleted for some time, but the scarcity of steel has prevented 
the beginning of work. 





Tue Tyler Tube & Pipe Co., Washington, Pa., will advance 
wages 10 per cent., beginning next Monday. 
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ADVANCES IN THE MANUFACTURE OF HIGH- 
GRADE BOILER AND PIPE STEEL.* 





Increase of steam pressures brings properly a demand for 
the very best material with which to construct bvilers Re- 
liability is the desideratum, as no element of the construction 
can be defective without imperiling the whole, and with it 
jeopardizing the lives of those in charge of the plant. Of 
late years, and indeed ever since mild steel set out to re- 
place wrought iron, there has been continuous and rapid 
progress in the art of manufacturing this material, until any 
desired quality can be uniformly produced, by the most care- 
ful makers. 

Undoubtedly the government inspections and the tests that 
have been imposed by the Bureau of Steam Engineering of 
the U. S. Navy Department. for all materials before accept- 
ance, have wonderfully assisted in the advances in the art of 
steel producing in this country. It has stimulated a beneficial 
rivalry that has resulted in almost entirely eliminating the 
elements of unreliability and non-uniformity from the forged 
steel of to-day, and even with cast steel there is to-day little 
left to criticise. 

Comparatively recently nickel steel, which has for years 
been extensively used in armor, has been attracting con- 
siderable notice as being most admirably adapted to parts 
of boiler work, especially to bracing and rivets, and 
through the patriotic interest of some of our manufacturers 
we have had tests made which are as valuable as they are 
interesting. One of these series of tests+ was with nickel steel 
rivets, which gave a tensile strength of over 75,000 lbs. per 
square inch, and an elastic limit ,of over 40,000 lbs. Such 





FIG. I.—-STEEL STEAM PIPE, WITH WELDED FLANGE; 


SECTION REMOVED AND BENT TO SHOW 
PEKFECT WELD. 


material as this enables designers to use much smaller rivets, 
thus cutting away much less of the oirginal plate. These 
rivets also have quite a tair range of heat at which they can 
be safely driven, the precaution being not to go above a 
bright cherry red. They also proved to be tougher and freer 
from the brittleness of heads formed by sledge and cup sets, 
which sometimes appears with common steel rivets. 

Nickel steel for boiler braces and rods possesses a superiority 
quite as definite as with the rivets. Chemical analyses give: 
Carbon, 0.23; sulphur, 0.017; manganese, 0.61; nickel, 3.22; 
and phosphorus, 0.021. Its average tensile strength is over 
80,000 lbs. per square inch, with an elastic limit of 55,000 
lbs. per square inch, and an elongation of more than 23 per 
cent in eight inches, with a reduction of area of 55 per cent 
It is very uniform and exceedingly reliable. When subjected 
to a drop test it tears a grain ata time, holding together for 
many blows after fracture begins. In several cases where 
bars of this composition four inches in diameter were tested 
by dropping a weight of 1,640 pounds upon them from a 
height of 44 feet, the bars being supported at their ends 
only, and after each drop the bars were turned over to put 
the convex part of the resultant bend always uppermost. It 
required 4o blows of this nature before fracture began, and 
40 additional blows to complete the break. 

Government naval specifications for boiler materials for 
1898 are much more rigid than for any previous year. Take 
for example the single factor of tensile strength of shell 
plates. In 1897 the ultimate limits were 58,000 and 67,000 
pounds, with an elastic limit of at least 32,000. In 1898 these 





* abstract by the Anginecring News of an article in the Journal of the 
American Society of Naval Engineers for February, 1899. 
t Journal of the American Society of Naval Engineers, November, 1898. 
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limits were raised*to 74,000 pounds and 82,000 pounds, with 
an elastic limit of 40,000 pounds. 

Specifications for boiler materials for 1898 require open- 
hearth steel plates showing not more than 0.035 per cent, of 
phosphorus or 0.03 per cent of sulphur. There are three 
grades of plates: 


E 
Tensile Elastic nen 
-strength— limit in 8 ins. 
CERES Bi; BRO. 92. ccccccsocse ccvcesees 74,000 to 82,000 40,000 21 per ct 
‘ © D. scntneeeen ** Beeee 36,000 3 
wcily FP ee 60,000 “‘ 66,000 32,000 25 


There are also the usual requirements regarding surface 
and other defects, and only the cold bending test is used. 
Allowable variations of weight and gage are as follows: 


Weight Gage 

——— per cent.—— be- * 

Above. Below low, in 

Plates more than 110 ins. wide......... . 7 2 0.06 
‘* from too to 110 ins. wide.......... 6 2 0.05 

** 80 to 100 ** mentee 5 0.04 

oa we 60 to 80 “* nein 4 2 0.03 
less than 60 ins. wide............... 3 2 0.02 


Boiler Braces.—These are of open-hearth steel of same 
chemical composition as boiler plates annealed as a final pro- 
cess, and the test requirements call for: 


Elongation, 


Tensile ——per cent.—— 
strength Ibs. Elastic 8-in 2-in 

per sq. in. limit. piece. piece. 
0 een 74,000 40,000 22 26 
ee Ee 66,000 36,090 24 28 
BRO. 8.0000 elahinbbdicanepeoneaieneal 60,000 22,000 26 30 


Three cold bending tests are required, one for each grade, 
using a bar ¥% inch thick, the ends being brought parallel, 
using radii of 1-inch, 4%-inch, and a flat fold. In addition, 





FIG. 2.——-SPUN FLANGES, FOR STEEL STEAM PIPES SHOWING 
THE UPSET END BEFORE SPINNING AND 
SECTION OF FINISHED JOINT. 


there is an opening and closing test requiring angles, T-bars, 
and other shapes to stand opening out flat or closing down 
face to face. 

Rivet Rods and Finished Rivets—May be of two classes, 
high grade, Class A, with the same chemical composition as 
boiler plates, and Class B, made by the open-hearth or Besse- 
mer process. The tensile requirements of these are: 


Tensile Elonga- 
strength, lbs Elastic tion 
-—per sq. in.- limit in 8 ins. 
eee 75,000 to 85,000 40,000 23 per ct. 
SE 60,000 to 68,000 32,000 26 - 
SI Bicccecectuscenstonsnsecnsese $4,000 to 62,000 30,000 29 


In addition both cold and quenching tests are required. Al- 
so a hammer test of finished rivets,in which specimens must 
stand flattening cold to a thickness of half the original 
diameter, and a hot-test to one-third the original diameter. 

The specifications for various forms of tubes used were 
given briefly in Anyineering News for Jan. 9, 1899. It 
might be stated in addition that all tubes must stand an in- 
ternal hydrostatic pressure of 1,000 pounds, and if the tube 
ends are flanged, swedged down, swelled, upset or reinforced, 
they must be tested after the process. Boiler tubes, fittings 
and steam and water pipes are now, of course, subjected to 
increased pressure, and are objects of as much concern re- 
garding their trustworthiness and perfection as is the boiler 
proper. Steel is the material for these parts best adapted to 
the conditions. 

In the advances of seamless-drawn pipe making, it has be- 
come possible to make both T’s and crosses in this manner. 
As these are necessarily of the very highest grade steel, the 
advantages they possess over the bulkier and less reliable 
castings usual to such forms are obvious, and especially for 
the express type of boiler work where reduction of weight, 
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vided it does not decrease strength or reduce longevity, 
js most desirable. 

Great improvements have been made in the method of ob- 
taining excellence in the matter of pipe flanges for high pres- 
sures, and the results up to the present time have been not 
only highly satisfactory, but embrace features of novelty and 
interest as well. With the adoption of steel for high pressure 
steam pipes came the necessity of making sure that defects 
should not develop in the flanges. Not only is the element of 
danger one to be thus guarded against, but also the issues 
of economy which are so seriously damaged by leaky joints. 
The flanges must be substantial, and heavy enough to per- 
mit of properly making and holding the junctions of sections 
and preserving the integrity of the system, and at the same 
time they must be as nearly a portion of the pipe itself as 
is possible to make it. Hence the superiority of a perfectly- 
welded flange over the old brazed and riveted flanges of our 
lower-pressure copper pipes, or the riveted and calked flanges 
of wrought iron pipes. Fig. 1 shows how perfectly this work 
of welding flanges is now done; and it is applied equally 
readily to pipes of one inch and as high as 30 inches in diame- 
ter. Also there is no necessity of the metal of pipe and flange 
being alike, as an iron flange can be welded either to a steel 
oriron pipe. These flanges are cut from a solid plate. 

The test here shown was made by cutting a section for a 
selected pipe as shown in the figure and bending the strips 
of pipe parallel to face the flange, the bend being in the 
weld. The perfection of the weld is thus clearly shown, and 
with a seamless-drawn pipe and a solid cut flange there is 
little room to criticise the result in points of either solidity 
or finish. 

The thickness of pipe desired in order to make the weld 
properly is given as follows: Two-inch pipe should be No. 6 
B. W. G. thick; four-inch pipe should be No. 4 B. W. G. 
thick; five and six-inch pipe should be YX-inch thick; 
eight-inch pipe should be 5 16-inch thick. Pipes can be solid 
drawn up to eight inches diameter. 

In the matter of flanging, however, there has been pro- 
duced a more remarkable result than the above with low- 
carbon steel of finest grade, following the lines of ‘‘spin- 
ning’ the metal. This is shown by the samples in Fig. 2. 
The lower piece represents a heavy ‘‘upset’’ two inches long 
on a No. 8 B. W. G. seamless-drawn boiler tube. The upset 
end was then swelled, cold, with ataper mandrel, and being 
placed in a special machine, resembling a lathe, was rapidly 
revolved, while a former was, by special hydraulic ma- 
chinery, pressed steadily and powerfully against the expanded 
end until the metal was heated, and spun into the general 
shape of a flange. It was necessary tu cut only %-inch from 
the edge of this flange to remove absolutely all indications of 
fraying or cracks, and then the flange end was trued up to 
give it the finished appearance shown in the upper piece in 
the figure. 

A powerful machine is now under construction by which 
this character of work will be applied to pipes up to eight 
inches outside diameter, which includes all the sizes of steam 
and water pipe now used in torpedo boats and destroyers 
building for the government. A series of tests is now being 
made on these flanges, using high-grade nickel-steel bolts, 
to determine just what pressure the flanges will stand. The 
thickness of flang necessary for each size of piping will be 
practically determined, and each piece will be tested to 
rupture, to locate the weak points in the design. 





Tue Cleveland City Forge & Iron Co., of Cleveland, has 
been awarded the contract for the rudder frame for the battle- 
ship Maine, building at the Cramp yard. The forging will 
weigh 45,000 pounds. The Cleveland company has also 
secured the contract for the forged frame for the battleship 
Ohio, to be built at the Union Iron Wo-ks San Francisco. 
The weight of this piece will be 33,000 pounds. 





Tue Railroad Gazette reports the following orders for 
equipment: Buffalo, Rochester & Pittsburg, 5 locomotives; 
Ohio Central, 3 locomotives; Minneapolis & St. Louis, 12 
locomotives; Kanawha & Michigan, 3 locomotives; Chesa- 
peake & Ohio, 16 locomotives; Mobile & Ohio, 20 locomo- 
tives; other minor roads, 6 locomotives. The Rock Island is 
building 16 locomotives at its own shops at Chicago. 
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OPEN-HEARTH STEEL PRODUCTION IN !898. 





General Manager Swank has just collected for the Ameri- 
can Iron and Steel Association the preliminary statistics of 
the production of open-hearth steel ingots and direct castings 
in the United States in1898. Estimating the production of 
a few steel casting plants yet to report, the statement is as 
follows and the complete figurcs are to appear in the annual 
report of the association: 

The production of open-hearth steel in 1898 was 2,220,492 
gross tons, against 1,608,671 tons in 1897, an increase of 611,- 
821 tons. or over 38 percent. The following table shows the 
production of open-hearth steel ingots and direct castings by 
States during the past fo ir years, in gross tons: 


States —Gross tons 1895 1846, 189). 1898. 
New Engltand.................. 36,733 48 055 51,402 47,381 
BE, Wp, tee BE Boccsncsesecces 32,203 32,120 39,521 47.987 
Penusylvania..... 1,f 09,608 1,271,751 1,817.52 
ERI SOC 64 691 78,357 79, 
a §00 101,83" 120,609 173,103 
Other States 42,394 47,03" 54 644 

- _* 1,298,700 1,608,671 2,220,492 





The open-hearth steel made in 1898 was produced by 65 
works in 13 states—Massachusetts, Connecticut, New York, 
New Jersey, Pennsylvania, Kentucky, Alabama, Ohio, 
Indiana, Illinois, Wisconsin, Missouri and California. Ofthe 
total production in 1898, 1,559 412 tons were made by the basic 
process and 661,080 tons by the acid process. In 1897 the pro- 
duction by the basic process amounted to 1,056,043 tons and 
by the acid process to 552,628 tons. 





: - Basic open- Acid -pen- Total 
States— Gross Tons. hearth steel. hearth steel Gross tons 
New Kngiand................. 9,466 37.915 47.351 
BT. VY, Me TE, Becccseies 130% 34,933 47,987 
Pennsylvania... ‘a 1,321,308 499,213 1,817.52 
og RR ae 43 650 36, 236 79.886 
POR acss cunmied tednit edtinie 141,891 29 212 173,103 
Other States ........cs000. 7 28.07% 26,571 54,644 
Wie cchictadictintateine 1,559,412 661,080 2,220,492 


The total production of open-hearth direct steel castings in 
1898 amounted to 110,787 gross tons, of which 18,460 tons 
were made by the basic process and 92,327 tons were made by 
the acid process. The following table gives the production 
of open-hearth steel castings by the acid and basic processes 
in 1898, by states. 


Acid Basic 





States—Gross tons. castings. castings Total. 
Mass.,Coua., W.¥.,a0€ N.8... 89,657 == cence ccoee 14,657 
a, Eee 45,712 1,558 47,270 
Ohio and Indiana.............. ~» 19,659 150 19 819 
Illinois, Wis., Mo., and Cal... 12,289 16,752 29,041 

F OO ccecietinenestemnenens 92,327 18,460 110,787 


The total production of open-hearth steel ingots and cast- 
ings has almost doubled since 1895, when the United States 
made 1,137,182 tons. 





Record Broken at Duquesne Stee! Works. 

The Duquesne Steel Works plant of the Carnegie Steel Co., 
Ltd., broke all previous records for ingots and finished ma- 
terial on Monday, March 2oth. The converting mill pro- 
duced: 

Heats. Tons of Ingots. 





i ae. is ss a 6 bate e OO 1,013 
De as 6 oe oe eae 6 116 1,126 

0 a 2,139 

The rolling mill produced: 

Heats. Tons. 

See ae ee 955 
8 ae 1,032 
Wes t@#ss es 6 % ee 1,987 


The output consisted of 4x 4, 14 x 1%, 2x 2-inch billets 
and splice bars. On Tuesday, March 21, the remarkable rec- 
ords of Monday were eclipsed in the converting mill, as ap- 
pears from the following: 


Heats. Tons. 

Se. ee 1,143 
2. Vea es 1,125 
Was 6 wc «.e & oo ee 2,268 


Tue starting up of the old Phoenix Furnace of the Brown- 
Bonnell Iron Co., Youngstown, O., is under consideration, 


ae, 


—s 
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A PIECE*OFSFINE MEDALLIONS WORK. 





At the foundry of"J. J. Ryan & Co., 68-74 West=Monroe st., 


Chicago, of which views were shown recently in these col- 
umns, work has been completed on a beautiful medallion and 


series of panels in bronze, to be placed on a monument. 


The memorial is in honor of John A. Martin, a Kansas soldier 
and statesman, and is to be erected at Atchison, Kan. The 
medallion is in bronze, about 24 x 30inches, and accompany- 
ing it_is a series of panels portraying the various positions of 
trust occupied by Gen. Martin. He was colonel of the 8th 
Kansas Volunteers, brevet brigadier general of U. S. Volun- 
teers; for many vars editor and publisher of the Atchison 
Champion, and from 1885-1889 governor of'Kansas. He died 


in Atchison in 1889. 
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drawing them when heated; also machines for charging 
stock into melting furnaces, and for many other purposes 
more or less special. j 

The greater part of the development in this field, however 
has occurred in the last two, or possibly three years. Ip one 
of th» largest steel plants, where between 7,000 and 8,000 h. p. 
of motors are in use, over one-half of that amount has been 
installed within the last eighteen months, and installation is 
still proceeding at the same rate. 

Among incidental uses of electricity in rolling mills may 
be mentioned one which is deserving of' far wider application 
than it receives—the use of electro-lifting magnets, for the 
handling of plates, bars and ingots. A plate is. most awk- 
ward piece of material to take from the top of a pile by the 
ordinary methods. It generally has to be pried up with a bar 











The medallion, of which a photographic reproduction is 
given herewith, is pronounced a fine specimen of artistic 
foundry work, representative of a variety of lines which J. 
J. Ryan & Co. include in their extensive operations. Their 
plant is probably the largest jobbing brass foundry in the 
United States, and they are known as manufacturers of Bab- 
bitt metals and of all kinds of brass and bronze work used in 
shipbuilding. 





Electric Power for Steel Works. 


Since the advent of three and five-motor electric cranes, 
many other machines, even more flexible in their fields 
of operation, have been designed and built, largely for 
use in rolling mills. Such, for example, are the various 
types of charging and drawing machines, for placing ingots, 
‘abs, and blooms in heating pitsor ‘furnaces, and for with- 








far enough to allow hooks, suspended from the crane block, to 
be placed under it, and when it has been placed in the re- 
quired position the hooks must be removed. These opera- 
tions require at least two men, and, if ‘time be an object, 
four. How much simpler, quicker, and cheaper itis to lower 
a magnet down upon the center of the plate, close the 
switch to excite the magnet coils, transfer the plate to its re- 
quired position and open the magnet circuit to release the 
plate! 

The objection is often raised that it is dangerous to handle 
plates in this way, because the current may fail and allow the 
plate to drop on some one. In answer to this it may be 
said that a number of magnets haye been in use in several 
large establishments for several years, and the first accident 
from this cause has yet to be reported. The saving of labor 
and time when a plate-handling crane is equipped with an 
electro-magnet is almost beyond credence.—{ Eugene B. Clark, 
in Cassier’s Magazine?for April. 
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FOUNDRYMEN’S EXPERIENCE WITH:ALUMINUM. 





The experiences of brass founders in using aluminum in 
brass are as variable as the weather. While some founders 
report success by the addition of aluminum, others say that 
even a trace of aluminum spoils their castings. In view of 
these divergent opinions, it is interesting to note the experi- 
ence of those founders who have a good word for aluminum. 

Edward Zusi, one of the largest founders in Newark, says 
he would not be without aluminum. A great deal of Mr. 
Zusi’s work is for the metal parts,of harness trimmings, and 
in this work many patterns are run on one gate, and Mr. Zusi 
finds it a great advantage to use aluminum to give the brass 

ter fluidity. Another class of work in which this 
founder has found aluminum to work very satisfactorily is 
when he is pouring metal ‘‘on the flat." By utilizing alumi- 
num, brass castings can be made ‘‘on the flat,’’ while without 
it the flask would have to be put on end. It is Mr. Zusi’s 
experience that the addition of the right proportion of alumi- 
num to brass acts beneficially, except where the brass is to 
be dipped in acid. In dipped work aluminum does not work 
well. 

Another Newark brass foundry which uses aluminum with 
success is that of Brabson Brothers. It is the practice of 
this firm not to put the aluminum into the brass until just 
before pouring. When the crucible is taken out of the fur- 
nace and the molten metal skimmed, a tiny piece of alumi- 
num is dropped into the pot and thoroughly stirredin. By 
this means the firmgets the full effect of aluminum. The 
work of Brabson Brothers is chiefly in hardware specialties, 
and aluminum is used in the castings to make them sharper 
and of a firmer texture. 

The reason that founders have experienced so much trouble 
in putting aluminum in their brass is that they put in too 
large a quantity of the metal. As has been explained in 
these columns, a piece as big as a pea in a pot of brass con- 
taining about 100 pounds of metal will affect the mixture 
beneficially. Every brass founder who makes a study of his 
business soon learns the exact quantities of metals with 
which he gets good results, and when once this is learned, 
and the exact proportion fixed, the founder should take pains 
toalways use the correct amounts. In our last issue we 
spoke of the benefit derived by the Patton Manufacturing 
Co., of Columbus, O., in putting a quarter of 1 per cent in No. 
3 government bronze. The best teusile strength of plain 
government bronze is 47,000 pounds per square inch, but by 
the addition of the slight per cent of aluminum the Patton 
company raised this strength up to the average of 53,000 
pounds per square inch. 

From the experience of the founders mentioned it would 
seem as if aluminum were a benefit to brass and bronze. At 
any rate, these founders are of the opinion that the foundry- 
men who did not get good results from aluminum for their 
brass are those who do not know how to use the metal. In 
any event, the quantity of aluminum put into the brass should 
be very minute, unless the brass founder thoroughly under- 
stands alumium and its alloys, and the effect it has on other 
metals. As we have frequently pointed out, the best way to 
introduce aluminum into the brass is in the form of aluminized 
zinc, the standard mixture for which is 10 per cent of alumi- 
num and go per cent of zinc.—[Aluminum World. 





Last week George Powell, president of the International 
Protective Tinworkers’ Association, and T. F. Berry, treas- 
urer, went to Chicago to confer with the American Tin Plate 
Co. relative to a recognition by the company of the associa- 
tion, and the establishment of uniform wages for the tinhouse 
employes in all the company’s plants who belong to 
the union, which has only recently been formed. They 
state that the representatives of the company made a 
formal statement that the company was friendly to labor and 
to the interests they represented. The ground was carefully 
gone over and definite action suspended until after the con 
vention which the association is to hold on the first Monday 
of May in Columbus, O., when a scale of wages is to be formu. 
lated, which will then be presented to the tin plate company 
for a conference. 





At New London, Conn., Joseph Lathrop is erecting a ma- 
chine shop for gas engine manufacture. 
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INCREASING PIG IRON PRODUCTION. 





The current issue of the Bu//etin of the American Iron and 
Steel Association gives the results of an inquiry into the 
prospects for an increase of pig"iron production. The ‘statis- 
tics of the association showed that on Dec. 31, 1898, there 
were in blast 202 furnaces with a weekly capacity of 247,500 
gross tons. From this rate there was a slight decline in 
January and, owing to the extremely cold weather, a further 
decline in February. Meantime some furnaces blew in and 
others were blown out. The figures just collected show that 
16 furnaces were blown out. with a weekly capacity of 10,740 
tons, between Jan. 1 and March 10, and that 14 were blown 
in before March 10, having a weekly capacity of 10,121 tons. 
Of those reporting that they would blow in in March after the 
roth (some of them are now in blast) or that they expected 
to goin at ap early date, there were 48, having a weekly 
capacity of 39,972 tons. The coke and anthracite furnaces 
blown in since March ro, or to be blown in in April and May, 
are thus enumerated by the Au//efin, with their capacity. 
All are expected to become active, though in a few cases 
there is a contingency. The Allentown Rolling Mills stack 
is reported “‘uncertain.’’ The Aurora Furnace “‘may’’ blow 
in and the same word is used concerning Steubenville fur- 
nace : 


Furnaces. Weekly Capacity. 

Gross Tons. 

Poughkeepsie Furnace, N. Y., May,.......... 800 
Union Iron Works, New York, Spring,. . . .... . . 1,500 
ABentowan fren Co., Pa, Apel, 2.2.00 200s ss ee 
Allentown Rolling Mills, Pa., about May 1, ...... 280 
Carbon Iron & Steel Co., Pa., March 20, ....... £700 
Crumwold Furnace, Pa., April,.........+.+++ 700 
Durham Furnace, Pa., about May1, ........ . 1,000 
Thomas Iron Co., Pa., March, (three stacks), . . . . . 1,400 
New Keystone Furnace, Pa., April,. . ....... . 1,400 
Sheridan Furnace, Pa., March 16,....... ee 
Swede Furnace, Pa., May or June, ........ +. . 1,000 
Aurora Furnace, Pa., May,.......-:-. oes Se 
Lebanon Furnace Pa., toky, ee a 1,400 
PRG PUTMNGe, TO, AGED Boo .0:¢ 6 2 v4 0 eye se Ue 
Carnegie Steel Co., Pa., one stack on ferro, April, . . . 350 
Alice Pareave, Pa., March ty, 6.1 e ste et ttc e eee 
Douglas Furnace, Pa., about May1, ......... 650 
Bue Parenee, Ca, OO, «ower wot occssns Ce 
Fannie Furnace, Pa., about May1, ........+... 875 
Sharon Furnace, Pa, about Aprili1,.......... 1,050 
Charlotte F.:rnace, Pa., April, .....:..+ ++ « « 3,800 
Alleghany Furnace, Va., April1o, .......... £500 
Ivanhoe Furnace, Va., about May1, ......... 360 
Covington Furnace, Va., March, ........+.+.+. 9@ 
eertee PERNROR, G.. BUN. sc .0 « 6cailee «4 ales ee 
Watts Syndicate, Ky., March, ..........4 + 1,000 
Embreville Furnace, Tenn., March,. ......... 700 
Cossitna Purmass, B.C. Gee os So G4 SS A ahs 700 
Pioneer Furnace, Ala., about April 30, ....... 1,000 
Hubbard Furnace, Ohio, April1, ...........+ 1700 
New York Furnaces, Ohio, May 15, (2) ..... . s ee 
Lorain Steel Co., Ohio, one in May, one in June, .. . 6,700 
Mingo Furnace No. 2, Ohio, May, .......... 4,600 
Steubenville Furnace, Ohio, May,..... . > o: See 
Alice Purmace, Ohio, May, . . . . « «2 s0 + «00 « Oe 
Bay View Furnace, Wis., March, ........ .. + 4558 
0 ee er ee eee ee ee ls & law ge 


The charcoal furnaces reported as expecting to resume are: 
Richmond Iron Works, Mass, April 1, too tons; Greenwood 
Furnace, Pa., April 1, 50 tons; Reed Island Furnace, Va., 
April 1, 40 tons; Cumberland Furnace, Tenn., June 1, 275 
tons; Attalla Furnace, Ala., April 20, 250 tons; Alcalde Fur- 
nace, ‘Texas, April, 180 tons; Bloom Furnace, Ohio, April, 72 
tons; McGugin & Co, Ohio, 100 tons. Total 1,067 tons a 
week. 

It will be readily apparent from the capacities of these fur- 
naces that are now coming into line, that the activity of 
many of them is conditioned on high prices; also that with 
this production added to the current rate, the scale will be 
turned, putting the output about 100,000 tons a month beyond 
consumption, if the latter continued as in the last two months. 
How much of a decline in price would be required to restore 
the equilibrium by causing the retirement of a portion of this 
capacity is a question that cannot be answered in advance. 
Once started and sales made for some months ahead, all 
might run through the year, at least. 





Ir is reported that a combination is being agitated to em- 
brace the manufacturers of hoops and cotton ties. 





——————— 
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Wire Gauges.—Il.* 


(CONCLUDED.) 





BY S. H. STUPAKOFF, 


I believe that, at least to some extent, I have succeeded in 
solving this problem by means of an instrument which I have 
now the pleasure of exhibiting for the first time and before 
this society. I have named it 


The Compareometer. 


Questions such as just cited repeat themselves daily, and it 
occurs to me quite frequently that I have to answer questions 
of this nature. For instance, I was asked quite recently: 
**What is the weight of 3 x 4 inches of No. 31 platinum?”’ 
Who can answer such a question off-hand? Weall knowa 
cubic foot of iron weighs about 480 Ibs., and perhaps we may 
remember a cubic foot of copper weighs 555 Ibs., besides 
knowing the weights of two or three other substances. And 
how long would it take you to solve this little problem? You 
can give a correct answer perhaps in ten or fifteen minutes if 
you find the necessary data, while it did not take me a minute 
with the aid of this little instrument, as I will explain to you 
presently. 

Constantly recurring questions of this nature prompted me 
to think over this matter, with the intention of placing in the 
hands of foremen and storekeepers something which would 
enable them to answer such questions themselves. I com- 
menced by tabulating such standards as are in everyday use 





by most of the skilful mechanics and instrument makers, and 
especially by those connected with electrical ergireering. 
Acquainted with the requirements in ordinary machine shop 
practice, this did not prove to be a difficult task. They were 
easily collected from about a dozen hand. books and trade cata- 
logues, which are so liberally studded with useful informa- 
tion. From this compilation the best known and the most 
practical ores were selected, and a few others added which, 
thovgh not in general use are likely to gain a solid footing in 
the metal trades in the next few years. Adding to these a 
few tables of weights of materials, my completed list footed 
up as follows: 

Brown & Sharpe, or American Wire Gauge. 

Birmingham Wire Gauge. 

United States Standard Gauge for Plates. 

Steel Music Wire Gauge. 

Stubs’ Steel Wire Gauge. 

Morse Twist Drill Gauge. 

American Standard Screw Gauge. 

Number of threads per inch of American standard machine 
screws. 

List of Tap Drills for American standard machine screws, 

Scale of 64ths of an inch. 


* Read before the German Engineers’ Society, Pittsburg, Pa., March, 
22, 1899. 
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Scale of roooths of an inch. 

Scale of rooths of a millimeter. 

Scale of weights of copper wire. 

Scale of weights for sheet iron. 

There is no doubt that with the aid of these tables nearly 
all questions can be answered which arise in the mechanic's 
everyday practice. It is true, there may be a few tables 
missing to make this list complete, but those not mentioned 
represent the requirements of special branches of the 
engineering professions. At all events, the above compila- 
tions cover the ground fairly well, and certainly much better 
than anything that has heretofore been attempted. 

But it should be remembered that the mere collection of 
such tables would not meet the requirements of practical men. 
They can be found scattered in numerous handbooks, and 
as suchthey serve as reference only. In practice it is 
necessary that they should be arranged in such a manner that 
they can be compared with each other at a glance and with- 
out necessitating complicated calculations. If any, there are 
only a few exceptional cases where a man is able to form in 
his mind an idea of dimensions if they are given in figures 
only. And we may safely say, nobody can determine without 
instruments the relation which exists between the various 
numbers of our current gauges and their corresponding 
dimensions expressed in decimal parts of an inch or in mil- 
limeters. 

This process requires a difficult mental transformation of a 
mathematical value into a property of an object which can be 
grasped with the eye. The only solution of the problem to 
facilitate the reading of the numerous gauges, to obtain a 
better understanding of their relations, and to educate the 
mechanic to the use of the metric system is a mechanical 
device which can be conveniently handled and which is easily 
understood by all workmen of ordinary intelligence. 

With this point in view and with the object before him, the 
writer started out to find the necessary means to accomplish 
the task. It would be tiresome to describe the numerous 
schemes which had to pass a critical review before one of 
them was finally selected, although it might be interesting 
and instructive for many readers who pass their time with 
improving old or constructing new devices, to hear the history 
of the gradual development of this little instrument. It would 
easily convince them that it is not sufficient to draw a few 
lines on paper and call the thing done. The real trial begins 
only after a new idea has been mapped out. A new device 
may be excellent for its purpose, but the main point to be 
settled in such a case is, Is it commercially practical? There- 
fore, the manufacture of the article has to be taken into con- 
sideration. Many new methods must be employed and 
numerous new devices must be constructed to produce the 
article itself. 

This was identically the case with the present instrument, 
the final form of which is illustrated in Fig. 1. It justly de- 
serves its name ‘‘Comparometer”’ as it is intended for com- 
paring different standards, though incidentally it serves well 
for determining standard dimensions, numbers of standard 
gauges and various co-related properties of objects depend- 
ing upon their dimensions. 

Details of Construction. 


The comparometer combines a micrometer caliper, of En- 
glish and metric division, with various current gauges for 
wire, plate, drills, etc.; it gives the weights for round and 
sheet metals, the number of threads per inch for standard 
machine screws and suitable tap-drills therefor, and it fur- 
nishes the means for comparing any or all of these data ata 
glance. The mechanical principle involved in the compar- 
ometer is that of a plane spiral base combined with a radius 
vector, movable around its pole. A shifting of the radius 
vector causes some fixed point on it to recede from or to ad- 
vance toward the spiral. The rate of recession or advance- 
ment is in direct proportion to the arc traversed. 

The pitch of the spiral in this instrument is one-half inch, 
and the space between the circumference of the base and the 
adjusting screw of the radius vector or indicator arm gives an 
equivalent range of measurement. The readings correspond- 
ing to the absolute measurements of the comparometer caliper 
are tabulated on the base, and they are found, in each 
instance, in a radial line with the micrometer screw along the 
beveled edge of the indicator arm. The latter bears the 
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descriptions for the divisions on the base and a vernier for 
the inch scale. The indicator arm is equipped with an adjust- 

screw in the same plane with the spiral edge of the base, 
and at right angle to its tangent. 

The divisions on the base are described on the indicator: 
they represent in all cases a limit between o and ¥% inch for 
the whole revolution. All numbers relating to the divisions 
on the base are marked above their respective division lines, 
which facilitates their reading without shifting the indicator. 
The inch circle being divided into 500 equal parts, represents 
five hundred one-thousandths, or each of its divisions one 
one-thousandth of an inch. Intermediate divisions can be 
read off with ease on the vernier belonging to this circle; with 
its aid direct readings to one ten-thousandth of an inch can 
be obtained. The metric circle gives direct readings from o 
to 12.7 millimeters in hundredths of a millimeter. 

The Brown & Sharpe wire gauge circle is provided with 
double divisions. The divisions on the outside of the circle 
are in direct proportion tothe inch andthe metric circle. The 
divisions on the inside, however, are tenfold enlargements of 
the former; they add, therefore, another decimal to the inch 
and metric scales, when compared therewith. For instance: 
No. 40 B. & S. wire gauge on the outside of the third circle is 
read with the aid of the indicator .003 inch on the inch circle, 
and the vernier gives an additional reading of .coor. The 
same number wire gauge on the inside of the circle is read on 
the inch circle .0031, while the vernier gives an additional 
figure, .oo004. These finer readings, however, being only 
important for the smallest sizes of wires, do not run beyond 
the limit of .o5 inch. 

The steel music wire gauge, representing numbers from 
§-o to 30, and ranging in size from .o083 to .o80 inch, is 
located on the fourth smallest circle. Its readings on the first 
portion of the circle, which are connected by a bracket, can be 
directly compared with any of the other gauges or scales on 
the dial. The reading on the inch circle, compared there- 
with, will give, therefore, dimensions in three decimal places, 
the fourth one being found with the aid of the vernier. But if 
comparison with other gauges 1s not required, it will be found 
more convenient to make use of the 1o times enlarged divis- 
ions, which are located on the second portion of the same 
circle beyond the bracket; in this case, readings on the inch 
circle will indicate four decimal places, and the vernier will 
not be required. 

The Stubs steel wire and the Twist Drill gauges, being 
nearly alike, are marked on one common circle, the one out~ 
side and the other inside of the same. The gauge lines and 
numbers of the American standard screw gauge are placed 
on the outside of the smallest circle; their corresponding 
dimensions or diameters are found radially in line therewith 
on either one of the scale circles; the number of threads to the 
inch and number of tap drills occupy the space on both sides 
of the second smallest circle. This gives all information 
necessary relating to American standard machine screws. 

The division on the inside of the smallest circle gives rela- 
tive values of the above dimensions in 64ths of aninch. The 
division on the outside of the largest circle gives the weight 
of 1,000 feet of copper wire in pounds avoirdupois, and the 
division on the inside of the same circle gives the weight in 
ounces for each square foot of sheet iron. (Copper of 8 89 
spec. grav. weighing nearly 555 pounds per cubic foot, iron 
of 7.69 spec. grav. weighing 480 pounds per cubic foot; water 
at its greatest density being 62.425 pounds per cubic foot. ) 

It is not difficult to see what use can be made of this instru. 
_ ment. In the first place, it replaces all gauges which are 

marked on its face; then, as a micrometer caliper, it combines 
with either one or all of these gauges an accurate measuring 
instrument with divisions of 1oooths of an inch, 64ths of an 
inch, and rooths of a millimeter, and, finally, it gives in addi- 
tion valuable information which is frequently sought for. In 
fact, it is a veritable library for the mechanic. It will answer 
a dozen different questions in a sinyle setting, and these an- 
Swers are always reliable. It does not require any skill for 
handling, as any ordinarily intelligent man can read it, even 
without explanation, it will give closer readings than usually re- 
quired in practice, and it does away with calculating in the shop. 

A single example will sufficiently explain its working. Let 
us assume we have a piece of copper wire, of which we wouid 
like to find out all possible data. We bring it bewteen the 
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spiral edge of the instrument and the micrometer screw and, 
looking along the straight edge of the indicator for the num- 
ber of wire gauge, we find it to correspond exactly to 

No. 4 B. & S. wire gauge. 

Radially in line therewith and beginning nearest the center 
we find further the equivalents for this number in the follow- 
ing order: 

13-64 inch, 

No. 11 Standard Machine Screw, 

24. 28, or 30 threads per inch, 

No. 21, 20, or 19 Tap Drill, 

No. 26 Twist Drill Gauge, 

No. 5 Stubs’ Steel Wire Gauge, 

No 6B. Wire Gauge, 

-2043 inch, 

5.19 millimeters, 

Equals 126% Ibs. per 1,000 ft. (copper wire). 

I have selected this example as it is illustrated in the figure 
before you; and you will be able to follow the answers if the 
figures in the reduced print are sufficiently distinct. You 
will understand that the fourth decimal of the equivalent in 
decimal parts of an inch is to be found with the vernier at the 
upper right hand of the indicator. 

Now I owe you an explanation as to how | determined, with 
this instrument, the weight of the piece of No. 3: sheet plati- 
num, which I mentioned at the beginning of the paper. I 
usel for this purpose a table of constants, which represent 
the specific weights of various substances having as base or 
unit iron and respectively copper. If it is a piece of sheet 
metal of which it is desired to know the weight I find the weight 
of a square foot of sheet iron with the instrument and multiply 
this by the constant (here 2.7y6 for platinum, iron being 1). 
If it should be wire, or round rod, I multiply by the constant 
given under copper =1; then I reduce the product to the 
fraction of a square foot, or of 1,000 ft. wire, as required. 

The absolute weights of substances are easily calculated 
with the aid of suitable multipliers representing their specific 
weights as compared with another substance serving as unit. 
The specific weights are found by dividing the specific gravity 
of the various substances by the specific gravity of the 
substance serving as unit. Taking the weights of wrought 
iron and copper as 1, the specific weight of various commer- 
cial metals is as follows: 
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Bs. | Brass. wire (70 Cu. | 
30 Zn.).... cane 8.558 | 1.1117 9625 533.6) 3088 11,117 
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Cu. 21 Sn.).........., 8.73 | 1.183 | .9818 544 | B15 11.38 
Cu. | Copper, wire........ 8.8917) 1.155 | 1,000 54.4) 3208 11.55 
Au. | Gold icle debating Gana 2.500 | 2.1638 | 1,200 | 604 25.00 
Fe. | Iron, wrought 7.698 | 1.000 8658 480 | .2778 10.00 
FeC. | Cast iron................| 7.217 9875 | S117 450 2604 9.375 
Pb. | Lead, sheet . 11.356 | 1.475 12771 | 708 4097 14.75 
Hg. | Mercury .......... 13.60 1.769 | 1.5273 S4y 491 |= «(17.69 
Ni. | Nickel, hamwered 8 67 1,127 4638 M1 313 | 127 
Pt. Platinum ..............| 21.52 2.796 | 2.4202 1,342 rer 27.96 
Ag. | Silver ee 1.365 11.1809 | 655 | 879 13.65 
i: ME icc daiaitent >| 7.858 | 1.0208 | .8837 490 | 2836 10,208 
Sn. | Tin make 962 | 8334 | 462 | .8 | 9.62 
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It will be noticed that symbols have been prefixed in the above table to 
the varivous composite metals. Though it is not customary to apply such in 
general, they are suggested for use as being descriptive and at the same time 
convenient lor use in practice. 

You will note a peculiarity in the above table by comparing 
the figures given in the columns under the head of specific 
weight, wrought iron being 1, and the weight of one square 
foot of metal ¥ inch thick. The latter is exactly 1o times the 
amount of the value given as the specific weight. 

While in the foregoing I have explained the exact manner 
in which I proceeded in this particular instance, to obtain the 
weight of a piece of metal of a certain thickness and of cer- 
tain dimensions, which was not to be found on the notations 
of the comparometer, I now deviate somewhat from the prac- 
tice followed at that time. I have since provided the rear of 
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the base with additional divisions, representing data especially 
relating to the weights of various commercial metals. The 
indicator extends in this case over both faces of the base, and 
the weights for any metal which may not be marked on its 
face, relating to dimensions on the front, are found at their 
respective places in the rear. 

This, of course, avoids all calculations of the nature ex- 
plained in connection with the piece of sheet platinum 

I must refrain from entering here into a detailed description 
of the various modifications which this instrument is adapted 
for, and I will reserve this until some future opportunity, 
when with your kind permission I will bring this matter 
again before you. But before retiring I will touch on one 
chapter which is intimately related to the above subject, and 
which deals with the introduction of 


The Metric System 


of measurements into our ordinary shop practice. You all 
know that this question has caused a great deal of thought, 
discussion and controversy. 

Much has been said in favor of the system and many argu- 
ments have been brought against its adoption. However, it 
appears that the difficulty encountered was caused chiefly by 
not providing an easy method for leading this innovation into 
our manufacturing establishments. This subject is a very 
broad one, and therefore I will touch only such points as are 
within the scope of to-night’s paper by illuminating some 
phases which may have escaped the general notice. 

Let us look over the large list of wire gauges and see if any 
one of these would be suitable for use in connection with the 
metric system. 

We should begin by throwing aside all those, the divisions 
of which advance in irregular steps. Then we have only 
three left to choose from, namely, the B & S., the United 
States Standard plate, and the Whitworth wire gauge. And 
of these three, there is really only one, the B. & S. gauge, in 
which the consecutive numbers progress uniformly. But of 
the remaining two, the United States Standard plate gauge 
represents some peculiarities which suit our purpose remark- 
ably well. It is true, the dimensions of this gauge give no 
even numbers in our customary common fractions, neither is 
it possible to express the same accurately in thousandths of 
an inch; yet they are all multiples of ,J,, of an inch, and with 
the exception of Nos. 32, 34, 36 and 37 they are multiples of 
xty Ofaninch. But inorder to give their approximate equiva- 
lent thickness in decimal parts of an inch it will be necessary 
to use as many as 10 decimal places. 

By comparing the above mentioned fraction, ,-/;, inch, with 
the value of ,}, of a millimeter in inches, ,,),,, it will be ob- 
served that there exists between the two only a very slight 
difference, amounting to about .08 per cent; and, therefore. if 
the dimensions of the various numbers of this gauge were to 
be expressed in hundredths of a millimeter, this 8-10 per cent 
difference would never be exceeded. This brings vs within 
the limit of the law of March 3, 1893, Section 3, of which reads: 
‘That in the practical use and application of the standard 
gauge hereby established a variation of 2% per cent either 
way may be allowed.’’ Moreover, in thus giving the dimen- 
sions for the various numbers of the United States Standard 
gauge for plates in hundredths of a millimeter, there would 
not be a single instance in which the variation by actual 
measurement would exceed 5-1000 of a millimeter, or .0001968 
of an inch. 


The Element of Weight. 


In the foregoing explanation it has been taken for granted 
that one cubic foot of iron weighs 480 Ibs., which equals a 
specific gravity of 7.698. But it is a fact that, with the excep- 
tion of a few brands (Yorkshire bar and Lowmoor plates), the 
specific gravity of commercial iron always runs below 7.7; 
namely, from 7.53 to 760, and accordingly the weight per 
cubic foot from 469.5 to 474]bs. Kirkaldy gives the mean 
specific gravity of iron at 7.65 and the weight per cubic foot 
at 477 lbs. This latter figure brings the weight of the iron 
remarkably close to 476.25 lbs. per cubic foot, which, if adopted 
as the standard weight of the cubic foot, would make it pos- 
sible to express the dimensions of the United States Standard 
plate gauge correctly in even multiples of 1-100 of a millimeter, 
providing the weight per square foot of sheet iron were laid 
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down as the basis for their dimensions. Why this should be 
the case is easily to be seen from the following: 

If one cubic foot of iron weighs 476.25 lbs., one square foot 
1 inch thick will weigh 476.25 Ibs., or 476.25 by 16 equals 635 

12 12 

ounces. This value can be divided into 2,540 evenly, the 
quotient being 4. And as1 inch equals 25.4 millimeters, or 
2,540 hundredths of a millimeter, one square foot of iron weigh- 
ing one ounce would be .o04 millimeter in thickness, or one square 
foot of iron one millimeter thick would weigh exactly 25 ounces, 
Therefore, leaving the given weights for the various numbers 
of the United States Standard plate gauge as a basis for the 
calculations, all corresponding thicknesses can be expressed in 
even hundredths of a millimeter, and in this manner we arrive 
at a simple method to aid in the introduction of the metric 
system into our ordinary shop practice. A comparison of 
the figures in the following table will substantiate the above: 
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Avoirdupois and Metric Weights. 


Upon further investigation we find in this table the most 
remarkable coincidence between avoirdupois and metric 
weights. That is, if we were to express the weights, which 
are given in ounces per square foot of sheet iron (weighing 
476.25 Ibs. per cubic foot) in grammes per square foot of 
aluminum, weighing 168 lbs. per cubic foot, we would obtain . 
10 grammes of aluminum for each ounce given for iron. 

The thickness of the gauge expressed in metric measure- 
ment would therefore indicate for each 1-100 millimeter a 
sheet of aluminum 1 foot square equivalent in weight to 25 
grammes. Hence, a sheet of aluminum No. 9 United States 
Standard gauge measuring 4 millimeters in thickness would 
weigh 1 kilogram. The slight error occurring in the above 
is of no practical consequence and can be safely neglected. 
It amounts to a little more than 1-10 a milligram (.113 mgr.) 
for 1-100 of a millimeter, which equals 45.3 milligrams or .689 
of a grain in a sheet 1 foot square 4 millimeters thick. 
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It will be observed that the weights given in ounces for 
sheet iron express an equivalent in grammes for aluminum if 
multiplied by 10. No. 7-0 of the same gauge, measuring 12.8 
millimeter would represent a sheet of aluminum 1 foot square 
weighing 3.200 kg. Even in this largest number of the gauge 
the above mentioned error amounts to only .14464 grammes, 
or practically 2 grains. This small difference represents a 
variation in the thickness of this plate of less than 1-100 of a 
millimeter or 36-10.000 inches or in all imstances .00452 per 
cent, which is equal to an error of 1 in 22124. 

With reference to the above it should be taken into con- 
sideration that the given weights per square foot of certain 
thicknesses are only approximate. While the specific gravity 
of sheet iron varies as quoted from 7.53 to 7.7, that of 
aluminum varies likewise. In rare instances only will mate- 
rial be found to correspond exactly to the above figures, and, 
naturally, in such a case the given weights are not absolutely 
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UNITED STATES STANDARD GAUGE FOR SHEET AND PLATE IRON 
AND STEEL. 
Adapted for English and Metric Weights and Measures. 
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reliable. Therefore it should be understood that the assumed 
standard weights per cubic foot of iron and aluminum serve 
only as a means to estabiish a gauge which accommodates 
itself to the English and metric system of weights and meas- 
ures alike. The preceding table 1s compiled for this purpose 
from the United States Standard gauge for plates. 

It is well worth while to note in connection with the Ameri- 
can Standard screw gauge that we have adopted herewith, 
unconsciously, a standard which is in closer touch with the 
metrical system than any system ever proposed. The various 
consecutive sizes advance practically one-third of a milli- 
meter. The difference 1s so small that, assuming No. 26=4-10 
inch to be the base, the smallest number would vary only 
10276-10,000,000, or a shade more than 1-1,000 of an inch from 
the size given in the list, while No. 50 would show upa differ- 
ence of 8708-10,000,000, or somewhat less than one one thous- 
andth of an inch of itsactual size. And here is the explana- 
tion for it: 1-3 of a millimeter is equal to .0131233 inch, while 
the difference for consecutive sizes of the American Standard 
screw gauge is’given at .o1316 inch, and consequently there 
is a variation between both of only, .0000367 inch. 
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An easy way to form an idea of the approximate diameter 
of American Standard screw gauge numbers without refer- 
ence to tables is to remember that No. 26 is equal to 4-10 
inch or .400 inch. Deduct therefrom (or add, as the case may 
be) the number required and multiply one-third of the differ- 
ence by 40 (one millimeter equals .03937 inch), the product 
of which deducted from or added to 400 will give the diameter 
in one-thousandths of an inch. 


Example: 
No. 26 A. S."screw gauge = .400 inch. 
No. 11 


difference = 15 
Liem 5 and .5 X .40 — .200 


Diameter of No. 11 = -200 inch. 

I hope that I have succeeded in demonstrating to you in the 
foregoing that there is a way out of the difficulty of introduc- 
ing the metric system into our workshops. If the beginning is 
made here, the natural result will be its general spread over 
the whole country. If theory and practice combine their 
efforts, there is no doubt the day is not very distant when it 
will be universally adopted. 


INDUSTRIAL IMPERIALISM. 





Thomas Hitchcock contributes an‘article to the April Cas- 
sier’s on some effects of the consolidation regime in industry. 
We make the following extract: It is said that the result of 
mammoth industrial combinations is to extort from con- 
sumers of their products higher prices, and, consequently, 
to secure for their owners excessive profits. This is not true 
as a matter of fact, any more than it is true that the weaving 
of cotton cloth in mills, instead of having it woven by hand 
on a small scale, renders it more costly to the consumer and 
unduly profitable to the mill owner. As the individual 
weaver by hand turns out less cloth by his day's work than 
the same weaver does in a mill, soa number of single mills 
produce less by the same expenditure of time and labor when 
run separately than when they are run in a combination. 
Instead of paying several sets of salaries, the combination 
pays but one; instead of forcing up by competition the cost 
of raw material, it buys it at the natural price, and, what is 
more, a smaller percentage of profits on the capital invested 
contents its members. 

The last-mentioned item is one to which sufficient considera- 
tion is rarely given by even those who are friendly to the 
consolidation of industries now going on. The individual 
factory owner is, by common consent, entitled, as compensa- 
tion for his enterprise and risk, to a sum which yields him on 
his investments a rate of interest far exceeding that which 
is paid to the idle capitalist, who relies for his income on the 
labor and enterprise of those to whom he lends his money. 
If, now, the factory owner can join to his own capital ten or 
a hundred times as much more, which other people are willing 
to lend him even at 5 and 6 per cent, he can do business at a 
vastly smaller rate of profit on the entire amount oeetoges. 

ay 5 or pe cent on the portion he borrows, and still retain 
or himself the 20, 30 or 50 per cent on his own capital which 
he formerly gained. This is what the modern gigantic in- 
dustrial combinations accomplish. The managers of them 
earn for themselves, indeed, princely salaries; but since they 
pay on the capital they employ only 5 or 6 per cent, they can 
afford to conduct the business at a vastly cheaper rate, and 
sell their product at a lower price, than if they had only their 
own capital to work with. Their subordinates, too, who 
formerly were independent factory owners, being relieved 
of personal risk and responsibility, are content with a cor- 
respondingly reduced compensation and this constitutes 
another saving of expense. 

Respecting the supposed danger that these mammoth cor- 
porations may stifle competition, and exact from the com- 
munity prices exceeding those which would be paid but for 
their formation it is sufficient to say that the increasing wealth 
of a country and the prevailing low rates of interest for 
money, which threaten to fall lower still, are a sufficient 
guarantee againstit. There are among us too many able men 
seeking employment, and too many owners of capital ready to 
lend it to them, for a permanent monopoly to be established 
in any branch of industry. Great as isthe power wielded by 
corporations with great capitals, it is rot greater than the 
power that can be brought again+t them whenever they 
overstep the limits of modcratiou. Competition can be sup- 
pressed only by making it hopelessly unprofitable, and the 
knowledge of this fact is a sure protection of the community 
against any ill effects of industrial imperialism. 
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INDUSTRIAL SUMMARY. 


New Buyers in the Market,and Some of Their Wants :— 


[If you are in need of machinery ofany description, please notify 7/<¢ 
Iron Trade Review, and we will put you in communication with oni 
wdvertisers at once.] 


The Vuicanus Forging Co., of Cleveland, has been incor- 
porated, with a capital of $20,000. Incorporators are Alfred 
G. Hathaway, Arthur Scott, Jacob Weintz, C. K. Dissette and 
Otto Brinker. 

At Cincinnati, bids are asked until April 12 for furnishing 
for the year ending April 30, 1900, machine shop castings in 
loam and green sand, furnaces, grates and linings, street 
valves and boxes, iron pipe and pipe specials, brass castings, 
brass ferrules. etc. G. H. Spellmire is clerk. 

The United States Steel Castings Co., at Chicago, capital 
stock $400,000, has been incorporated by C. F. Springer, 
Albert H. Putney, Percival Steele. 





New Construction :— 

The Brightman Mfg. Co., Millersburg, O., has just erected 
an addition to its plant, covering 24,000 square feet of floor- 
ing, and will soon install a large amount of machinery of its 
own make and design, for the manufacture of shafting. It is 
probable that in the early summer another addition covering 
8.000 square feet will be built. The company is well filled 
with orders, both for domestic and foreign shipment. 

A new skelp mill is to be erected by the Wheeling Steel & 
Iron Co. 

Plans for the new shops of the Union Malleable Iron Co., 
East Moline, Ill, were completed last week. The area of the 
plant is 522 x goo feet and the foundry will be 408 x 150 feet. 





Fires and Accidents:— 

Fire starting in the japanning department of the Dangler 
Stove & Mfg. Co.’s plant, Cleveland, March 24, destroyed 
nearly all the establishment, with loss of $300,000, partly in- 
sured. The Cleveland Machine Screw Co.’s stamping w»:ks 
adjoining were also destroyed, with $150,000 loss. 





Power Equipment and Machine Tools. 


The Case Mfg. Co., Columbus, O., has just shipped a 15-tcn 
electric traveling crane to St. Petersburg, for use at a port in 
some other part of Russia. Two 30-ton three-motor electric 
traveling cranes for use in the Government power station at 
Sydney, Australia. have also lately been sent by the same 
concern. Orders from Russia for all sorts of improved tools 
are said to be coming constantly to the New York exporting 
offices. The majority of these are, however, through German 
accounts. The last mail from Hamburg brought to a manu- 
facturing firm with local offices on Liberty st. an order for 
what they claim will constitute two carloads of machine tools 
for engine works. 

W. W. Shilling, general sales agent of the Wheeler Boiler 
Co., Sharon, Pa., has a contract for two 300 h. p. furnace boil- 
ers for the New York stacks at Shawneetown, O., which Mil- 
ler, Wagoner, Fieser & Co. are putting in blast. 

The Westinghouse Air Brake Works, at Wilmerding, Pa., 
will hereafter use electric motors in their works. The main 
power will be supplied by a turbine motor of 400 h p., which 
will also furnish electricity for lighting purposes. 





The Pittsburg District:— 

A report is current that the American Tin Plate Co. intends 
to add four tin mills to its plant at Monessen, Pa. 

The Monessen (Pa.) Steel Co., which a few months ago be- 
gan the erection of a rolling mill to roll cotton ties, hoops, 
bands, etc., has about completed the plant and is to put it in 
operation this week. 

It is understood that the deal whereby the American Steel 
& Wire Co. acquired the property of the Shoenberger Steel 
Co, is a cash one, the consideration being $3,800,000, of which 
$1,500,000 has already been paid, the balance, secured by a 
first mortgage on the property, being payable /ater, probably 
July 1, when the management of the plant will be turned over 
finally to the American Steel & Wire Co. 

Spang, Chalfant & Co., Pittsburg, have notified the em- 
ployes of their mill at Etna, Pa., of a general advance in 
wages beginning April 3. 
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The Oil Well Supply Co., Pittsburg, has advanced the 
wages of the puddlers at its plant 25 cents, or to $4.25 a ton, 
at the same time advancing the day men about ro per cent. 

Capt. S. S. Brown, a well known Pittsburg coal operator, is 
interested in a project to build coal barges of steel instead of 
wood, and while the project has not yet taken definite shape, 
it is possible that acombination may be made with the Schultz 
Bridge & Iron Co., McKees Rocks, Pa., by which this con- 
cern will add the manufacture of steel barges to its business. 

The puddlers of the Lockhart Iron & Steel Co., McKees 
Rocks, Pa., have had an advance of 25 cents a ton in the price 
of puddling, the day men employed at the plant being given 
a proportionate advance. 

It is stated that an‘order given by Drake & Stratton, the 
contractors for foundation work on the blast furnace exten- 
sion of Laughlin & Co., PittSburg, for cement is the largest 
cement order ever placed, being for 30,000 barrels. 

The Union Terminal Co., Pittsburg, is to be chartered by 
A. L. Schultz, of the Schultz Bridge & Iron Co.; James B. 
Oliver, interested in the Pressed Steel Car Co.; E. N. Gray, 
J. W. Patterson and W. P. Porter, for the purpose of building 
and operating a line of steel freight barges, to be ferried 
across the Ohio river just below Pittsburg. The line wil) 
connect with the Fort Wayne Railroad on the east side and 
the Pittsburg & Lake Erie on the west, and will also carry a 
great deal of material between plants located in the district. 
The present car works of the Pressed Steel Car Co. are on the 
east side of the river, and the new plant, on which erection is 
about to begin, will be on the west side, where the plant of 
the Schultz Bridge & Iron Co. is located. 

Mention has been made of the seamless tube plant which is 
to be erected by H. G. Wasson, of the Park Building, Pitts- 
burg, and his associates, who are largely in the oil business, a 
number being connected with the Standard interests and 
others being independent producers. The application fora 
charter will be filed the latter part of this week. The con- 
tract for the foundations was let Tuesday of this week. Two 
steel buildings, which are almost new, have been purchased 
from the Duquesne Tube Works plant, and will be put up at 
once, with additional buildings. Twenty drawbenches will 
be gotten at work at the earliest time, to be followed at once 
by 20 more. It is expected to have the plant running by July 

1. The P., Ft. W. & C. Railroad has begun work on the 
switch to run into the property, which is at Beaver Falls, Pa. 
The plant will manufacture the tubing complete from the 
ingot, the first operation being the piercing. Steel of domes- 
tic manufacture will be largely used. 

The Pittsburg Steel Casting Co., mentioned last week, isa 
limited partnership, formed about a month ago to erecta 
steel casting plant in Pittsburg near the bridge across the Alle- 
gheny river to Sharpsburg. A 15-ton acid open-hearth fur- 
nace is to be built for which the contract has been let. Charles 
D. Marshall, secretary of the Shiffler Bridge Co., is chairman; 
C. C. Smith, of the Reliance Steel Casting Co., is secretary, 
and Uriah Tinker, secretary of Samuel Trethewey & Co., 
Ltd., is treasurer. Howard Fisher, who has been connected 
with the McConway & Torley Co., will be superintendent. 
Until an office building can be erected on the ground, the 
company has an office in the Fisk telephone building, Fisk 
and Butler sts., Pittsburg. 

James McKay & Co., chain manufacturers, whose plant is 
located at 25th st. and Liberty av., Pittsburg, have decided to 
remove to McKees Rocks, Pa., in order to secure additional 
room, which is an absolute necessity. The chain works will be 
about doubled when the removal is completed, and later on 
several new but closely related branches of manufacture will 
be taken up. 

Ground will be broken at Tarentum, Pa., about April ro for 
the plant of the recently formed J. H. Baker Mfg. Co., Fergu* 
son Bidg., Pittsburg, to manufacture a variety of forgings. 

A 34-inch slabbing mill and shear is being built by McGill 
& Co., Pittsburg, for the Nicopol-Mariopol Mining & Metal- 
lurgical Co., Mariopol, Russia. The latter concern about two 
years ago built a steel plant, most of the equipment coming 
from Pittsburg manufacturers. 

An advance of about 10 per cent has been made in the 
wages of the employes in the Bessemer steel department of 
the National Tube Works Co., McKeesport, Pa. The com- 
pany lately advanced the wages of the employes in the tube 
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ONE OF THE WAYS 


To improve the quality of your boiler feed supply, in other words, to keep scale 
out of your boilers, is to save and use the exhaust steam condensed in your heat- 
ing system, as well as that condensed in your closed heater: but it will not be 
safe for you to use this condensation, (which is nothing more or less than dis- 
tilled water) unless you have first freed it from the cylinder oil with which it is 





contaminated. 


gained in this line. 








The Cochrane Oil Separators will purify exhaust steam from oil—right 
service and right prices have resulted in our placing more than 1,500 of these 
appliances, which are giving the results their purchasers were after. 

We place at yourcommand the knowledge and experience which we have 


Mirs. of the Cochrane Heaters. 


HARRISON SAFETY BOILER WORKS, 
Clearfleid and 17th Sts., 
Philadeiphia, Pa. 











works proper, and has also just advanced the wages of the 
employes at the Republic Iron Works, on the South Side, 
Pittsburg, the sheet mill department of the company. 

Announcement has been made by Jones & Laughlins, Ltd., 
beginning April 15th, employes will receive an advance of 10 
per cent in wages. This will affect about 2,000 men who are 
paid by the day. The tonnage men signed a wage scale 
which is operative until next January. 

Alex. Laughlin & Co., Pittsburg, have contracied to erect a 
new 1oo-ton furnace at the Continental Tube Works, to 
replace une that was torn down. The new furnace will be 
modern throughout. It is to be completed by June. 

Spang, Chalfant & Co. have announced an advance in wages 
dating from April 3. 

The Oil Well Supply Co. has advanced puddlers’ wages to 
$4.25, or 25 cents above the Amalgamated scale. 

G. H. Ginther, agent of the Uehling pig iron casting appar- 

atus, has a contract from the National Steel Co. to put ina 
1,000 ton plant at the 42tda-Standard furnaces at Mingo Junc- 
tion, O. 
- Acontract for two of the largest engines ever built for ex- 
port has just been awarded by the Mariopol-Nicopol Mining & 
Metallu: gical Co., of Mariopol, Russia, to Mackintosh Hemp- 
hill & Co. They will be used to drive a slabbing mill that has 
been designed for the Russian plant by Julian Keanedy. One 
of the engines now being built has two cylinders, each 46 
inches in diameter, with 60-inch stroke, and weighing about 
800,000 pounds. Along with it is a smaller engine with cylin- 
der 26 inches in diameter and having a 30-inch stroke. 

The Hyde Bros. & Co., Pittsburg, are putting in two 250-h. 
p. boilers for the Pullman Palace Car Co.’s rolling mill depart- 
ment, for using waste heat from heating furnaces. 

Graff & Co., Pittsburg, have removed their stove making 
business from Sharon, Pa., to Monongahela City, Pa., anda 
party of Pittsburgers are looking over the Sharon property 
with a view of starting in the foundry business there. 

The strike at the Fox plant of the Pressed Steel Car Co., 
Pittsburg, has been terminated by the company’s granting an 
advance about equal to the demand made by the men. 


It is interesting to note that at a number of mills in the 
Pittsburg district the non-union puddlers have lately had 
their wages advanced to $4 25 a ton, which is 25 cents a ton 
above the Amalgamated rate prevailing for some time on the 
sliding scale. It should be borne in mind, however, that in 
the long run the union puddlers have received higher wages, 
and that at present they receive benefit from several foot 
notes, among which is the advance for working strong iron. 





The Chicago District:— 

J. J. Ryan & Co., brass founders and finishers, 68-74 W. 
Monroe st., Chicago, report their foundry running full, part 
of the business consisting of a number of good-sized orders 
from ship builders. The activity in the ship building line 
at present is so pronounced that the firm is constantly receiv- 
ing inquiries and orders both for new work and repairs. The 
facilities of the foundry are ample, however, and they are 
getting out allorders promptly. They use only new metal 
in the work—ingot copper and pig tin, securing better 
results in castings than where scrap is used. The machine 
shop, polishing and plating and babbitt metal departments of 
tne same works are running full. 

The Davis Coal & Coke Co. announced recently to its 
Chicago trade that it had opened an office in Old Colony 
Building, Chicago, so that business ‘in that district could 
be taken care of with dispatch. 

Messrs. Charles H. Besly & Co, 10 and 12 North Canal st., 
Chicago, report that they are very busy in the tap and die 
department at their factory, Beloit, Wis. They are mak- 
ing many shipments of their new Badger non-adjust- 
able die stock, which cuts the same size every time, and 
full thread atone cut. These are made each complete in the 
bicycle sizes as well as in the machine screw and regular bolt 
sizes. Recent shipments of taps and dies have been made 
to Rockford, Milwaukee, Rock Island, Moline, Pullman, 
South Chicago, Joliet, Omaha, London, Lima, and Rio de 
Janeiro. 

The White River rolling mill at Muncie, Ind., long idle, is 
about to start up. 
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MOUNT SAVAGE FIRE BRICK. 





UNION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


~# GOVERNMENT ¢ STANDARD. 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 


The First Manufactory 


of ite Kind in the U. S. 


Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Broadway. New York, N. Y.: Ne. 222 So. Third St., Philadelphia, Pa.; Ferguson Block. Pittsburan Pa., 
Stowe, Fuller & Co., 249 Arcade, Cleveland, Ohio; N. A. Williams Co., 219 E. Washington St., Chicago, Il. 








ame wire mt Mil ast Furnace CASTI N GS Description. 


CHILLED AND HARD GUIDES A SPECIALTY. 


WHY NOT PRESERVE 


Wire Ropes, 
Manilla Ropes, 
Gearing ? 





| Sweiod Fiice Catalogue L tells how. 
THE ILRONSIDES coLumsus, o., 
COMPANY, U. 8. A. 





of Every When writing to advertisers, 


| kindly mention this paper. 
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“OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Steel Car Axles 


and Forgings of all kinds. 


Steel Castings from 100 t0 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bidg. 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bidg. 


MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 





WRITE FOR NEW CATALOGUE. 








Manufactures 
Elevators and Conveyors, 
Detachable Sprocket Chain, 
Sprocket Wheels. 


DETROIT SPROCKET CHAIN €0., Ltd, 





General Industrial Notes:— 

The car manufacturing plant of Pennock Bros. at Minerva. 
O., was sold to the American Car & Foundry Co., and has 
been in the possession of that company since March 1. 

The National Steel Co. has advanced the wages of unskilled 
workmen about ro per cent in the Warren, O., plant, formerly 
known as the Warren mill of the Union Iron & Steel Co. The 
plant produces bar iron and skelp. 

The Pittsburg Wire Co.’s plant of the American Steel & 
Wire Co. was compelled to suspend operations for a part of 
last week owing to scarcity of billets. 

The stockholders of the Warren Foundry & Machine Co., 
at Easton, Pa., have elected the following directors: James 
W. Long, Wm. Runkle, H. G. Runkle, John S. Riegel, W. 
H. Hulick, E. J. Fox, and A. D. Chidsey. 

Orders for seven 2,500 h. p. transformers, involving the 
largest units ever manufactured, have been placed with the 
Westinghouse Electric & Mfg. Co. by the Niagara Falls 
Power Co. These transformers will be of the same type and 
of the same general appearance as the four 850-k. w. trans- 


formers built by the Westinghouse company for the Cataract 
Power & Conduit Co. and installed about a year ago. 

At Youngstown the association of iron manufacturers has 
increased the wages of common labor in mills from $1.15 to 
$1.25 a day. 

The Wheeling Steel & Iron Co., Wheeling, has made an 
increase in wages averaging about 15 per cent, the minimum 
increase being ro per cent. 

The blast furnace employes at the Bellaire plant of the Bel- 
laire Steel Co. have received an advance in wages of 15 cents 
a day. 

The Washington Coal & Coke Co., in Washington town- 
ship, Fayette county, Pa., has given to Bennett & Talbot, of 
Greensburg, the contract for erecting 150 “new coke 
ovens. 

The Chemin de fer Paris a Orleans has placed an order 
here for 8 locomotives. Car orders: Wabash, 500 coal cars; 
Columbus, Hocking Valley & Toledo, 1,000 coal cars; New 
York Central, 6,000 cars; Mobile & Ohio, 1oo flat cars; 
Wheeling & Lake Erie, 500 steel cars; Minneapolis & St. 
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U. BAIRD MACHINERY CO.., 


423-425 Water St., 
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PITTSBURC, PA., (24-126 First Ave. 
Machine Tools and Supplies. 


Send for list of 
Second-hand Tools. 
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ug | MCDOWELL——— 
FUDUGAUUANUUAUUNAUEOUGUUOOUEUUOOUOOOU AUDHLEE SEMI-STEEL 


PROCESS. 
(Cupola metal.) Government tests 36,000 to 


P&B 


49,000 tens. strength. 


HANSON McDOWELL, 
1522 Monadnock. Chicago. 


KENTUCKY FIRE BRICK WORKS. 








PAINT 


The best preservative 
for IRoN aND Woop 
work exposed to moist- 
ure or the actions of 
acids, alkalies, coal- 
gas, etc. Contains no 
oil or tar. Is durable, 
penetrating and elastic. 
Of special value for 
coating roofs, stacks, 
tanks, vats, etc......... 


Write for prices and 
further particulars. 


THE STANDARD PAINT COMPANY 
SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 
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One 22x 42 in. Wright Corliss Engine. 
| Band wheel, 16 ft. x 36 in. 

This engine is in first class order, and 
will be sold at a very reasonable price. 


CRANE Co., Chicago. 








CUPOLA BRICK. 
"WO1NS SHYOM 13318 





FIREBRICK, KY. 





Ore and Goal Handling Machinery 


For Blast Furnaces, Docks and Mines. 


MINING 
HICH CRADE HOISTING ENCINES. 


WEBSTER, CAMP & LANE MACHINE CO., Akron, Ohio, 


SOCCCESSSSSSSSSSSSSSSssesettE 


SHENANCO VALLEY STEEL CO., New Castle, Pa. & 


MANUFACTURERS OF 


Tin Plate Bars, Steel Billets, Blooms and Bessemer Pig Iron. 


MACHINERY, 
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| Conestoga Ruilding, F DWA RD E. ERI KSO N, PITTSBURG, PA. 








Regenerative Gas Furnaces and Water Seal Gas aaiinbere: 


The consolidated Iron Trade Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 


waa NO SMOKE. 





Review and Industrial World— 


the leading Machinery, Foundry 


BRANDS: 


and Iron and Steel paper west of O. K. CROWN. 


New York City. O. K. 





Louis, 12 passenger cars; Rutland, 500 box cars; Funtingdom 
& B. T. M., 500 coal cars. Several hundred freight and pas- 
senger cars for sundry other roads. 

The Davies Casting Machine Co., Warren, O., has closed 
acontract with the Penn Iron & Coal Co., Canal Dover, O., 
fora Davies casting machine, to be installed within the next 
six or eight weeks. The molds in the Davies machine are 
mounted on a circular revolving table. 

The Wm. Cramp Ship & Engine Building Co., Philadelphia, 
has a force of 5.000 men at work, with prospects that they 
will be kept busy through the year. The company has now 
in hand work on the two Russian war vessels, the two Ameri- 
can war vessels, the Mexico, a steamer for the Plant Line, 
and the four recently contracted for by the Oceanic Steamship 
Co., which are to be completed in a year. Two stocks are 
vacant, and preparations are going forward for the laying of 
two more keels. 

The John B. Norris Foundry Co.,of Cincinnati, has notified 
its employes that after March 27 wages of bench and floor 
molders will advance 10 per cent. 





Eire BRIiIiC re. 


SUITABLE FOR 


Furnace, Malleable, Mill, Foundry 
and Lime Kiln Work. 


OAK HILL FIRE BRICK AND COAL CO., 


OAK MILL, OMIO 


Receiver Geo. A. True, of the Frontier Iron Works, Detroit, 
will sell all the assets of the company at public sale on April 
18. There is a main building of four stories an erecting shop, 
iron and brass foundries. blacksmith shop, etc. The plant is 
one block from Detroit River. 

At Lebanon, Pa., Sheridan furnace No. 1 went into opera- 
tion again March 22. 

An erecting gang from the Pencoyd Iron Works, Pencoyd, 
Pa., will leave for Africa to build a bridge across the Atbara 
river, in the Soudan, near Khartoum. 

The New Castle Shovel Co., New Castle, Pa., which erected 
a shovel factory this winter, is doubling its capacity. 

The Covington Furnace, Covington, Va., of the Low Moor 
(Va.) Iron Co., blew in last week. The Low Moor Iron Co. 
makes forge and foundry irons exclusively 

The Iron Gate (Va.) Furnace of the Allegheny Iron Co. has 
not yet been blown in, though reported in some of the trade 
papers as having resumed recently. 

The Syracuse Tube Co., Syracuse, N. Y 
wages 10 per cent, 


, has advanced 
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Esind of *Fiqgqwerineg=.’ 

An old market woman used to buy her eggs for 10 Bg 
and sell them for 9 cents a dozen. . = — 

“ But how on earth can you make anything that way?” 

“Sure, by doin’ a ver-r-ry large business.” : 

I am afraid some men are running their foundries on a simi] 
losing plan. a 

They lose more money buying supplies than they make 
on their castings. ; 

As it is, the margin of profit in the foundry business is sma 

It is hard enough and takes enough wear and tear on the 
nerve to make it pay. 

You want everything you can get out of your business. 

I am offering you good money saved in buying for and equippin 
your foundry. here are good, logical, convincing reasons why I pre 
sell you cheaper than anyone else. All I want is a chance to come into 
competition. 

I sell everything for the foundry. Just now Molding Sand claims 
attention, for this is the time of year when it is in the right condition 
toship. Another thing of importance is my stock of Plumbago and Tale 
It is worthy of attention. It’s the pure quill. In these days of adulter- 
ation, misrepresentation, etc.,a good, genuine article is an article of 
economy. If you don’t believe this, let me send you samples. 


F. B. STEVENS, Cor. Griswold and Atwater Sts., DETROIT, MICH, 


March 30, 1899 
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The Spanish War 


in The Century Magazine. 


HE CENTURY is making a wonderful suc- 
cess of its great series of articles on the Span- 
ish War by the men who fought it. Captain 
Sigsbee has told the story of the Maine ; 
Lieutenant Hobson has given his graphic nar- 
rative of the sinking of the Merrimac ; Gen- 
eral Shafter has described the Santiago campaign 
In March General Greene begins his descrip- 
tion of the Manila campaign; and in April is 





MM 
ADMIRAL SAMPSON’S 
PERSONAL NARRATIVE 
Of the Capture of Cervera. 
HE MAY CENTURY contains one of the 


most remarkable features ever printed in an 
American magazine,—nothiny less than 

The Santiago Naval Battle 
Described by the Commanders. 


lowa, by “ R. D. Evans, 
Indiana, by Capt. H. C. Taylor, 
Texas, by Commodore J. W. Philip, 
Brooklyn, by Capt. F. A, Cook, 
Gloucester, by Lt.-Com. Wainwright, 
New York, by Capt. F. E. Chadwick, 
Oregon, by Lieut. E. W. Eberle 
(in command of the forward turret) 

>ACH man tells the story of his own and of his 

~ ship’s experiences in the fight,— all with 
novel illustrations taken from the decks of each 
of the above vessels during the action 


ESIDES the War Articles, Tue CenTURY 
has an unprecedented list of general attrac- 
tions, including a new life of Alexander the 
Great, superbly illustrated; Manon Crawford's 
historical romance of the Second Crusade; Paul 
Leicester Ford’s articles on Benjamin Franklin ; 


capital short stories; et 

N EW SUBSCRIPTIONS may begin at any 
time (price $4.< o). The magazines are al- 

ways for sale on the news-stands by the first day 

of the month, price 35 cents 


THE CENTURY CO. 


| 
Union Square, New York. 





Larger paid circulation and_| 
larger list of advertising patrons 
than ever in its history. These) 
Tur IRON TRADE REVIEW now| 
has. Advertising in it pays. | 


MIAEPS 


FOR READY REFERENCE. 





The Chicago; Milwaukee & St. Paul 
Railway Co. has just issued in convenient 


form, for household, library and school | 


| reference, an atlas of seven colored maps 
|of the world, the United States and our 
| new possessions in the Atlantic and Pacific 
| Oceans, together with an amount of valua- 
| ble information connected therewith—all 
| up to date. This atlas will be sent free to 
any address on receipt of six (6) cents in 
| postage. 

Apply to Geo. H. Heafford, General Pas- 
| senger Agent, Old Colony Bldg., Chicago. 


“BIG FOUR GIFT!” 


| NEELY’S 
Spanish - American War 
| Panorama 





| Contains 160 superb half-tone engravings, made 
from photographs taken of our army in camp, 
on transports and in actual service, Spanish and 
| American Gunboats, Cuba, Havana, Manilla, 
Landscapes, Architecture; shows the manners 
| and customs of the people of our new Islands; 
| Pictures of our Heroes—Dewey, General Charles 
| King (known as Capt. Charles King, the author), 
| Wheeler, Hobson, Roosevelt, Sampson, Miles, 
Schley, Shafter, Lee, Brooks, Carroll; Groups of 
Officers, Cavalry, Artillery, Infantry, Ships, Rifle, 
Practice, Spanish Soldiers, Insurgents, Chicka- 
| mauga, Jacksonville, Tampa, Last Farewell Let- 
ters Home, Hospitals, Clara Barton, Rough Rid- 
ers, Santiago, San Juan, Manilla, the Beautiful 
Women of Cuba and Manilla. 
The Album is 5% x 8 inches, weighs 12 ounces, 
printed on finest coated paper. 
Sent FREE to any address in the United States, 
Canada or Mexico, for 12 cents in stamps or coin, 
| to cover postage and packing. Copy may be seen 
at any ticket office of the Big Four Route. 
| Order at once as the edition is limited. 
Address E.O. McCORMICK, Passenger Traffic 
| Manager “ Big Four Route,” Cincinnati, Ohio. 
Mark envelope “ War Album.” 





FOR 

ARTISTIC 
PRINTING 
WRITE 

THE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O, 


WEST xv 
SOUTH 


| run the lines of the Illinois Central Railroad and 
the Yazoo & Mississippi Valley Railroad, reach- 
ing into the eleven States of 


South Dakota Kentucky 
Minnesota Tennessee 
lowa Arkansas 
Wisconsin Mississipp! 


lilinois Indiana Louisiana 


ualed territory for diversified 


Presenting an — 
tries, and possessing 


indus 


Fine Sites for New Mills 
Best of Freight Facilities,—Coal Fields, 
Close Proximity to Distributing Centers, 
Intelligent Help of All Kinds, 
Many Kinds of Raw Material. 

















To sound industries, substantial inducements 
will be given by many of the places concisely 
| dJescri in the pamphlet “ 100 Cities and Towns 
| Wanting Industries.’’ Write foracopy. Nearly 
all kinds of industries are wanted. Very liberal 
inducements are offered TEXTILE INDUS- 
TRIES in the South by a number of good places. 
GEORGE C. POWER, Industrial Commissioner 
I, C. R. R. Co., Chicago. 1. 2-98. 








| ‘It is true 

| that advertising 
| will not 

put merit 
into poor 
merchandise, 
but good 

| merchandise 
often becomes 
| poor for the 
want of good 
advertising.”’ 


—Some Essential Oils for Advertisers 





‘‘Metallurgy of Cast Iron,”’ 
Price $3. 
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turtevant Forges, 


Portable and Stationary, 


40 Sizes and Styles. 


| EXHAUST FANS 
For Removing Smoke. 
Engines, ' 
Motors, 
Steam and 
Electric Fans, 
Steam TRAPS and 
Blower System of 
Heating and 
Ventilation. 
ae ae Pressue Blowers for Air Blast. 
We Design and Furnish Complete 
Outfits for Smith Shops. 


SEND FOR FORCE CATALOCUE No. 9!. 
TYPICAL PLANT FOR FORCED DRAFT. 


B. F. STURTEVANT CO., Works: BOSTON, MASS, 


























WAREROOMS: 34 Oliver St., Boston, Mass. 75 Queen Victoria St., London, E. C., Ene. 
13t Liberty St., New York, N. Y. 21 W. Nile St., Clasgow, Scotland. 
16 South Canal St., Chicago, Ili. 4 Neuve Promenade, Berlin, Germany. 
135 North Third St., Philadeiphia, Pa 2 Kuneshoimstore, Stockhoim, Sweden. 





DODGE MAN’F’G. CO. 


ENGINEERS, FOUNDERS and MACHINISTS. 


AMERICAN SYSTEM ROPE TRANSMISSION. 





IRON CENTER, WOOD RIM 
OYNAMO PULLEYS. 


BREWERY MACHINERY. 





INDEPENDENCE WOOD SPLIT PULLEYS. 


GRAIN ELEVATOR MACHINERY, 
MiLt SUPPLIES. 





SPLIT FRICTION CLUTCHES. 


COMPLETE ESTIMATES FURNISHED. 


Mishawaka, Ind. 


ROPE WHEELS. Branch Houses— New York, Boston, Chicago. SPROCKETS 








The Encyclopedia of Founding and Dictionary of Foundry Terms 


Used in the practice ot molding. Together with a description of the tools, mechanical appliances, ma- 


terials, and methods employed to produce castings in all the useful metals and their alloys, including 
brass, bronze, steel, bell, iron and type founding, with many original mixtures of recognized value in the 
mechanic arts. Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tin- 
ning, galvanizing, britannia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, as- 
Saying, etc. By SIMPSON BOLLAND, author of “The Iron Founder,” “ The Iron Founder Supplement.” 
tamo.; cloth; sent postpaid on receipt of price, . . . . + $3.00 


THE IRON TRADE REVIEW CO., Chicago. Cleveland, Pittsbure. 
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Comparisons are Odious 2 


But in the case of manufactured articles 


Tis said. 
this does not apply to the well made article; so 
that we court comparison of our cut gears with 
those of any other gear cutter, but especially of 


comparison with cast gears. 
R. D. NUTTALL COMPANY, 


GEAR CUTTERS, 
Allegheny, Pa. 











SPUR CEARS, We make Gears of Steel, Mallea- 
SPIRAL CEARS, ble Iron, Cast Iron, Brass and Raw- 
BEVEL CEARS, hide, and furnish them complete or 
WORMS and RACKS. cut as desired. 


Gear Cutting of all Descriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON Co. 
1796 East Madison Ave., Cleveland, Ohio. 


THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 
Hamiiton Corliss Enzines. 
Engines for Rolling Mills 
Electric Railways and 
Electric Light. 














Engines of all Sizes and 
for all purposes. 





46 South Canal St., CaIcaco. 
and 41 Cortlandt St., New Yor. 
ewis Block, PITTSBURGH, Pa. 
Room A, Laclede Building, Str. Louis, Mo. 
Cc Cc. MOORE & CO., San Francisco, CAL. 


An Opportunity or Manufacturers, ne X. ch EB. Greenwald Co. 
arge M | J Engineers, 
Founders and Machinists. 








Recelver’s Sale of Large Manutacturing Plant, 
RECEIVER'S AUCTION SALE. 





The undersigned, receiver of the Frontier Iron | 
“Works, will sell at public auction, to the highest | 
bidder, at the front door of the office situated on 
tne premises described below, on the eighteenth ; 

c ' \ 
. 
L’? 


Steam Engines, Shafting, 
Hangers, Pulleys, Sprocket 
Wheels, Chains, Etc., Etc. 


Headquarters for MIll Gearing of 
all kind and sizes. 
Steam Power Plants complete. 


day of April, 1899, at to o'clock in the forenoon, 
city time, a!l assets of the Frontier lron Works, | 
summarized as follows 

Real estate, 200 ft on Chene st., 153 ft. on Atwa- | 
ter st., 203 ft. on Guoin st., Detroit, Mich., with 
all buildings, consisting of four story main | 
building, erecting shop, iron foundry, brass 
foundry, blacksmith shop, etc. A!so all ma-| 
chinery, tools and equipment. supplies, furni- 
ture, gas engines, valves, and other product— 
finished and unfinished Also all patterns, ac- | 
counts, stocks, bonds, etc. 

The product of this plant has been steam and 


gas engines,and heavy and light machine work, 

also brass and iron valves 

Plant is very conveniently located, with good NDERS 

railroad facilities, and is one block from Detroit 

"i INISHERS 4# 48 
TT 


Parties desiring to inspect property will be | 
afforded an opportunity tu do so by the Receiver, 


at the office aforesaid, atany time pricr to mnt 4 —tir a nA 1-1 ae hosebue!-h—ie Chicago. 


eer mes § § fest Bronze, Babbitt Metals, Brass and Aluminum CASTINSS... 


Receiver. 





720 East Pearl Street, 
CINCINNATI, O. 





n 
PEAT! See 
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Do You 
Want an--- 


Automatie 
Machine Built ? 


Or any kind of Wire or Sheet Metal 
Machinery built? If so, write 


A. H. NILSON MACHINE CO.. 


Bridgeport, Conn. 





| 20 cE 
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EVERYTHING | IN RUBBER. | 


Cleveland Tool & Supply Co, 
AGENTS | 
| 


@ Boston Woven Hose & Rubber Co. 
Punches, Dies, Metal Stamping | 


STEEL, BRASS, coseen. ALUMINUM, 
GERMAN SILVER, ETC. | 





Send sample or sketch for prices Novelties 
and patented articles made by contract 


E. KONICSLOW & BRO., 
310-312 Seneca S8t., Cleveland, O. 


| E MACHINERY 's 3" WIRE 





i — or Cold Swaging. 


ay to Point Wue 
Rods aaa Ww ‘or Drawing. For ma 
chines or BB addresr, 


. W. GOODY EAR. 


Waterbury, Conn. 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
oy Chucks, Planer Chucks 
a and Face Plate Jaws. 
Send for Catalogue. 
SKINNER CHUCK CO. 
New Britain, Conn 


Chas. H. Besley & Co., 10 N. Canal St., Chicago, Il. 


Brainard Milling 
Machine Co. 


WORKS AT 


HYDE PARK, MASS. 











THE 


W. M. Pattison Supply Co. 
277-287 St. Clair St.. 


Agents for Cleveland and | 
vicinity 
| 


FOR SALE. 


Blast Furnace, located in Southern | 











Ohio, with valuable ore mines for the 
manufacturing of High Silicon Iron. 
Three railroad tracks in the yards. Has 
been idle two years. No better location | 





in the State. Address, | 

TROPIC IRON CO., | 

Jackson, 0. | 

SESE RSESEES ESE 
7 t) 2 3 C 


A large and gerowineg circulation 
among machine shop and foun- 
dry firms. has 





THE IRON TRADE REVIEW. 





THE IRON TRADE REVIEW. 


on it faster than on a Power Press, and properly equipped it beats a drill out aod out on 
sheet metal work. There aremany kinds—good and poor. Some are too light—spring 
Some work too hard—tired operator. Some have poor adjustment—ruined dies 


steady, continuous use. They work easily and are well fitted 


The*well'merited reputation attained by our goods is our guarantee of their superiority. 
cannot get them of your dealer send to us for catalogue and prices 





PT 


The Honest Foot Press. 


A good FootiPress is a paying investment. Many times a job can be handled 


We make a good h nest Press in toggle, lever and pendulum styles; built for 


We can furnish a P: ess that wil please you, 


THE F. B. SHUSTER COMPANY, 
Formerly JoHN Apt & Son, New Haven, Conn. 
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New York Office, 139 Center Street. 


so 
~ 
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AT 
*\ | QWEST 
PRICES 
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THE IRON TRADE REVIEW CO., 


The Iron Founder. — 


A comprehensive treatise on the art of molding, including chapters on 
core making, loam, dry sand and green sand molding; also crystalliza- 
tion, shrinkage and contraction of cast iron, and a full explanation of 
the science of pressures in molds, added to which are formulas for mix- 
tures of iron, tables, rules, and miscellaneous information. By Simpson 
Bolland. Illustrated with over 300 engravings. 12mo.; cloth,........ $2.50 


SENT POSTPAID ON RECEIPT OF PRICE BY 


Chicago, Cleveland, Pittsburg. 


apes 
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BLACK PLATE etme ba ta\\ SPECIAL 
BARS. = Hexagons, AJ/MEMR) Cavanizca SHEETS. 
A Cheenet Channels, Sheets, Plain . 
MERCHANT *oce” = cac.- $i and 
BAR. Special Crimpea &@ Terne Plate 
Shape’ ROOFING. In All Grades. 





AETNA-STANDARD IRON & STEEL CO. Bridgeport, O. 





Ozglebay. Norton & Co., 
LAKE SUPERIOR IRON ORES. 
— AGENTS — 


The Spanish-American Iron Co., 
Santiago, Cuba. 


CLEVELAND. PHILADELPHIA. 








THE OHIO STEEL COMPANY, 


MANUFACTURERS OF 


Steel Rails, Billets, 


Sheet and Tin Plate Bars, 
YOUNCSTOWN, OHIO. 


M.A. HANNA & CO, 
r+. 
IRON ORE, 
PIG IRON AND COAL. 














CLEVELAND, OHIO. 


McKEEFREY & CO,, 
Ai 


PIG IRON, 
COAL AND COKE. 











LEETONIA, OHIO. 


COUNADONADOGDEGDUSUDONUUOOUENOUGUDEUUONOUOGY EtdtHNOtt 


SOFT. FLUID. CLEAN. 
Silicon 12%, 10%, 8%, 6%, 4¢ analysis guaranteed. 
High in 


mgt in Silex Pig Iron. ;, <i> 


in sulphur 
Hickman, Wi'liams & Co., 
EXCLUSIVE AGENTS, 
CuIcaco, 1138 The Rookery. Telephone Main 82 
LOUISVILLE, Kenyon Building. 


MOS THE CATER BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 
| “HONESTY IS THE BEST POLICY.” TO MAKE GOOD Casr. 


INGS, USE THE BEST IRONS. 


CLINTON AND HECTOR 


Inspected Foundry Irons 
——— FOR—— 


SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 


MANUFACTURED BY 


CLINTON IRON & STEEL CO. 
FURNACES : Pittsburgh, Pa. NEW YORK OFFICE: No. 15 Cortiandt St. 


CLEVELAND ROLLINC MILL CO., 


CLEVELAND, - OHIO, 
—— MANUFACTURERS OF—— 
BESSEMER AND OPEN-HEARTH 


Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 








STEEL, 





LAKE SUPERIOR CONSOLIDATED IRON MINES. 


HIGH GRADE MISSABE ORES. 


Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
OCLEBAY, NORTON 4 CO.., Saies Agents - Cleveland, Ohio. 


Ee. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 














J.J.MOREHOUSE. 
woes’.o reece 
| 





Made from 
AMENIA & SHAKER MOMATITES 


wee 


DUA ._ = = 
cannon. JAUITY CHARCOAU 
MALLEABLE CASTINGS. CARBONATE & SALISBURY ner -- aoe 





EAS WOM, 
STRONGEST CAST IRON IN THE WORLD 
FOR GUN IRON GASTINGS & GUN CARRIAGES. 
OPMCE 93 & OS RASSAY STREET, NEW YORK. 


This Carbonate Iron is especially adapted and used largely in the manufacture of gun iron and 


ruRNAces! 
= LAMOOM, CHaPrnvi Le Comm, 
MATHAM, CHATHAM,  *¥, 
oooans mon WORKS. av 


Government tests show the iron in the pig to stand from thirty- 


gun castings for the U S. Navy. 
We solicit correspond- 








THE 
LRON 
TRADE 
REVIEW 

Is an increasingly valuable medium 


through which to sell equipment to 


machine shops and foundries. 


five Soar ha ea 2 two thousand nine hundred pounds tensile strength. 
and full information. 
| ence 








Is a thorough revision of the list of blast 
| Open He rolling mills, Bessemer and 

Open-Hearth steel works, plate and sheet 
mills, nail mills, tin plate mills, mal- 


able, cast iron pipe and wrought pipe 
froma car wheel and locomotive works, 


with'many new lists of works in other 
| lines. 


I 
— 
DOIDWYOCY 


1898 EDITION 


OF THE 


Tron and Steel Directory |: 


Published by 
The American Iron and Steel Association. 


Will be sent postpaid by 7he /ron Trade 
Review at $7. Ready now. 


ee | 
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a en A aa aaaaaannaannaas 
FOR CAR WORK 


and all malleable work there are no 
stronger or more satisfactory irons than 


“Pioneer,” “Antrim,” “Elk Rapids” 


LAKE SUPERIOR CHARCOAL IRON. 
















Superior Charcoal Iron Co., 


911, 9I2, 9IS Michigan Trust Bidg., 
CRAND RAPIDS, MICH. 











ESTABLISHED 1854. 





PETER GERLACH & CO., |). «. acren, President. 
MAKERS OF 
Saws, Tools and Machinery. WM. B. FRANKLIN, Vice-President. 
Office and Warerooms, 28 Columbus 8t. F. B. ALLEN, Second Vice-President. 
Factories on Columbus, Winter and Leonard Sts. 








a 





Cleveland, Ohio, U. 8. A. | J. B. PIERCE, Secretary and Treas. 


PYROMETERS 


Edward Brown, 


ESTABLISHED 1560. 


git WALNUT St., PHILADELPHIA. 


Manutacturer and Patentee 
OF THE 
Hot Blast (or Graphite) Pyrometer. 
—The only stationary Pyrometer | 
now in use durable over 700 de- | 
grees. 
The Standard Portable Pyrometer— 
For Blast Furnaces. 
Mercury Revolution Iindicator.— 


) 





THE FARREL “orxisdres 
--- CRUSHER. 


STANDARD OF THE WORLD. 


Farrel Foundry and Machine Co., 
EARLE C. BACON, Engineer, 








Centennial Exhibition Meda). on 
- avemever Bide. ° 
Accurate for all time. | BURWELL & BRIGGS, General Agents, 32 and 33 | &-» NEW YORK 
Annealing Oven Pyrometer—to 3,000 Clark Bidg., 208 Superior St., Cleveland, Oo. | - 

degrees—ot 1893. | | Mines oF poeepeste eperesed oo contract to pa chase, or 
ier ie xe proen NEY 
Tin-plating Pyrometer—of 1894. Cc. A. BURWELL, eg hg meee: 32 and 33 Clark loaned, "— MINING eampontes srpationd, thar ae 

; . experted, fmanoced and od; MINES, pv : 
Mercury and Steam Cauges.| = ®!4., #8 Superior St., Cleveland, 0 | | tends, sitating eveurisies, evtwrast, bende. seta, bones end 
options boaght and sold or negotinied; EXAMINE mines, pros- 





- EK. wo TT, Special A : “ark | Peete sad minerat lands as to their value, method of working 
It you are thinking of enlarging your J gag ch ot. ¢ non BAY 33 Clar | aad condition of their tithes, Assay and chemical work done. 
i, ft i h ft EDW. N. BREITUNG, Marquette, Mich., U.S.A. 

mil), foundry or machine shop, or of pur. | Cable address, Edbee. Cordes, Lieber's Bedford, 
chasing machinery of any kind, send us a MeNiel's, A B C Universal Commercial, 

—e Pring < aor of inery © ad. A large and growing circulation among 
“ is agebbe dip -apeupertag Rs am hine sh d foundry 6 When writing to advertisers ple 
manufacturers from whom you can buy MaenEs Chap cas Heecry Seme Dae & please 
er THE IRON TRADE REVIEW. mention The Iron Trade Review. 
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LIDGERWOOD 


eaten ee 









THE 


READING 
STANDARD MOISTING ENGINES 
BLOCK. Are built to Gauge on the Duplicate Part System, 
PATENTED, QUICK DELIVERY ASSURED. 








This is the latest 
addition to our line 
of Chain Blocks. It 
is high in efficier- 
cy, has an adjust- 
able automatic 


STANDARD §& Guality and duty. 


Steam and Electric 
HOISTS. 


brake sustaining 
the load at any LIDCERWOOD MFC. Co., 
me oak Spuaee 96 LIBERTY STREET, NEW YORK 
rapidly, and being ) 5 
light and compact, Satenee. Ore arenas, Fhiladelphia, 
° - Bos ’ ew Orleans. 


can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks.. 


Reading, Pa. 
fF Fy "Saip : 





THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 


Dredges, Steam Shovels, Excavating Machinery, Steam and 
| Electric and Locomotive Cranes, Centrifugal Pumps, with 
Simple, Compound or Triple Expansion Engines, Pile Drivers 
Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 








K-BELT.. 


Elevators and 
Conveyors, | 


Malleable Buckets, Steel 
Ash Cars, Shafting, Pul- 
}leys, Bearing, Rope| 
me, Sheaves, etc., | 














Keystone Post Hole 
x, 


HEUANH UN TAT TTY Kevst 
|  AUGERS. 


Link-Belt Machinery Co,| © Advertisements that are stud- 
Engineers, Founders, | — . 
Machinists. ...  /ied, that are to the point and_| 


CHICAGO, U.S. A. 


tes Link-Belt Engineering Co. that are frequently changed, | 




















, a aaa S28 Phila. and New York. The best auger in the market 

The Chemical Analysis of Iron, $4.00, | Dring best results. oop ee agua 

pl i ee. og i 
For Manone L-LIAL ANS TIRE | vutcan mre. co., txa., 


Pittsburg, Pa. 


Station D 


WwoRK 
THE BROWN HoIsTING AND CONVEYING MACHINE Co CLEVELAND, O. 
NEW YORK 26 CORTLANDT ST*LONDON 39 VICTORIA ST. SW. 


Sees Vsessert VeVeVesesessesessesvedts 
BILLET AND SLAB CONVEYORS, 
| Complete plants designed BAR IRON CONVEYORS, 
H 
Le 


na eres fae MECHANICAL BOSHES. 
FOUR-NIGHT. BIG FOUR ROUTE | 


Labor-Saving Devices and Conveying Machinery of All Kinds. 
The Popular Line. | \\ 

































EYL & PATTERSON, Pittsbure. Pa. Office: 108 Market St. 


S2eeeee 








/ COVERT MFG. CO. 


\ West Troy, N.Y. 


Steel Carriage and Wagon Jacks, 

















a _— a. -| | Harness Snaps, Chain, Rope 
ennsylvania [ines | J) and Webb Goods, Etc. 
lames - | For Sale by Jobbers at Manfrs. Prices 








Foot of Bank Street. 


TickET OFFICES at Station, Euclid Av., Woodlané 
Av., and Weddell! House corner. 


CHICAGO dt 
= Press Clippings. 





THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME e o 
oe: a eee go ne ' Indianapolis, | 

xDaily except Saturday. Saturdays only. . * 20 me 

‘ a = If you want THE BEST THINGS 

nw ptiomereery wm sonnel eae Cincinnati, alata on any particular subject or ALL 

Salem and Pittsburg... Renmnonorall pn 8:30 pm 'that is published about it everywhere, 

Pittsburgh, Bellaire and Kast...¢ 3:15 pm ¢ 6:25 pm Louisville YOU CAN GET IT FROM US. Clip- 
pings mailed daily. 


Philadelphia and New York.....* 2:10 pm *11:30 am 














Baltimore and Washington...... * 2:10 pm 11:30 am 
Alliance and Pittsburgh...........% 2:°0 pm *11:30 am 





Ravenna and Alliance................% 5300 pm * 8:45am 
Philadelphia and New York.....*11:10 pm * 4:30 am 
Baltimore and Washington...... *rr:10 pm * 4:30 9m | 
Alliance and Pittsburgh...........°11:10 pm * 4:30 am 


Mt. Yernon and Pan-Handle Route 


FrRoM CLEVELAND TO LEAVE ARRIVE | 


Columbus and Cincinnati.........% 8:35 am * 5:40 pm | 
Indianapolis and St. L..............% 835 am * §:40 pm | 
Millersburg and Akron...........¢ $15 pm {12:10 pm | 
Col., Cin., Ind. & St. I. x740 Dm %7:30 am | 
Col., Cin., Ind. & St. L... 


weft 20pm To 8mM | 5 6, TUCKER, GN. A. 234 Clark St., CHICAGO. | 


We read practically every newspaper 
and periodical that is published. Busi- 
ness men and others find our service very 
valuable to them. Rates, $1 per month 
| and upwards. 
| Write for particulars. 


The Chicago Press Clipping Bureau, 
<6 Fifth Avenne, CHICAGO. 


Price $2.50. 


AND ALL POINTS 


SOUTH AND SOUTHEAST. 





The scenic line to 


WASHINGTON, via C. & 0. Ry. | 
The direct line to ASHEVILLE, N. C. 





Molders’ Text Book, 
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ERFORATED METALS. 


got sgl” gt + pPoX? Bae sas gs?” FAP 'g1° 40 oxo" 
LyRGe ANDi i. {RIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 
x2 THE ROBERT AITCHISON. sk 
“* PERF ges METAL CO., “ 20° 
FFMe (0k 00M st? 661569 s0teaasenan mL. gore 5 opi 


H\— t : =, TIT 
Y THEE Sw . 
TTT 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Root Frames and Trusses, 
Blast Furnaces and Steel Works, 
Cupolas, Ladles, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFG. CO., PTsguRe, 
Alex Laughlin & Co., Pittsburg, Pa. 


FURNACES 





~ 
Z 


>Hi 











And Artificial Gas 
Producers of Every 


Gas Heating 
Gas Puddling 


Open Hearth - Description for Rolling 
Crucible - - Millis. Steel and 
Tube - Tube Works. 


beay°WE GUARANTEE to place all Piants erected by us in successful operation. 





Advertisers who “keep everlastingly at it”? win success. 


That is the testimony of the shrewdest and livest of them. 








FRASER & CHALMERS, 






Elevating, 
JEFFREY Conveying 13! Fulton St., Chicago, Il!. 
Power Transmission 
act aa ; 
Machinery. 
” =n We solicit an 
<4 opportunity 
: to help you 
_ solve your 
See a Coal Handling 
ll in = Problems. 
aw Ar +) Our methods 
*F ay * are 
42% 3 te up-to-date. 
Ae lt 
yt Se 
. IA "Seige Chains 
; ~s FY (all styles), 
. Link Belting, 
. Sprocket 
Wheels, 
Pubber 
Beiting. 
Spiral 
Conveyors, 
Coal Washers, 
Coal Mining 


Machinery, &c 





For 1899 cata- 
logueaddress 


The Jeffrey 
Mfg. Co. 


Columbus. 0. 
U.S.A 





Mining Machinery, Stamp Mills, Smelting Fur- 
maces, Roasting Furnaces, Hoisting Engines, 
Gray's Patent Chairs, Comet Adjustable Rock 
and Ore Crushers, Perforated Metal and Built 
Screens (Screen samples sent to prospective buy- 
ers on request), Riedler Pumping Engines and 
Air Compressors. 


Jeffrey Cable 
hat 


Conveyor 


New York, 


lling Coal 41 Dey St 














| States and foreign 


SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and Iron Bulldings for Rolling 
Mills, Tin Plate Plants, Steel Works, Foundries, 
Factories. Roof Trusses, Girders, Columns, Beams, 
Corrugated tron, Etc. 

Main Office and Works: 
48th Street and A.V. Ry., PITTSBURG, PA 
Branch Offices : 
1214 Betz Building, Philadelphia, Pa. 
45 Broadway, New York, N. Y. 
228 Lumber Exchan . itigneapolis 
1243 Marquette Building, Chicago, rit. 


NOW READY 


SECOND EDITION 





OF 


Chemical and Metallurgical 


HANDBOOK 


CONTAINING 


Tables, Formulas and _ Infor- 
mation for the use of Chem- 
ists, Metallurgists and Min- 
ing Engineers. 

BY 

CREMER, 


BICKNELL, M. 


J. H. M. E., 


G. A. S. 


EXTRACT FROM PREFACE 


In the preparation of the second edition of our 
Handbook, the general plan of the first edition 
has been followed, viz., to present in concise form 
such data and information as are useful to the 
chemist and metallurgist Several tables of the 
first edition, which were of somewhat limited 
use, have been omitted, while more than one hun 
dred pages of new matter have been added 

The methods for analysis of iron ore, iron and 
steel and for assaying have been given briefly 
but perhaps as much in detail as is consistent 
with the general scope of the book Several 
changes and additions to the Specific Gravity 
tables have been made by adoption of later and 
more accurate values 

In the notes on blast furnace practice have been 
outlined the more important theoretical and prac 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
iron. 

The hygrometric table gives the necessary in- 
formation for determining the amount of mois- 
ture in air, a subject whose importance in meta! 
lurgical operations is being more fully recognized 
at present than heretofore. This table is new 
and is based on the most accurate data available 
at the present time 

The tables of weights and measures, United 
have been very much ampli 
fied, and the conversion tables for United States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 


| based on the legal standard for this country 


| 





Numerous miscellaneous tables have been 
added, which, it is hoped, will be found of value 


Seal Morocco, $3.00 


of pri e 


Sent postpaid on receipt 


by 


The Iron Trade Review Co., 


CHICAGO, CLEVELAND, PITTSBURG. 
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THE “CLEARFIELD” FIRE BRICE 


MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
Room 305 Ferguson Bide., Pittsburg, Pa., John Richardson. Agent. 


DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mili and Special ‘Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 
For All 














FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICACO, ILL. 





FEtwA Fire Brick GomPANY, = 


Manautacturers of the Celebrated 


ALTNA HIGH GRADE FIRE BRICK, 


Office and Works: 


OAK HILL, OHIO. 


FOUNDRY MOLDING 
. .MACHINES... 


Stripping Plate Machines Operated by Steam 
or Compressed Air. 





Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 
of stripping plates. 

Write us about low cost of pattern installation. 
Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N. J. 


Millett’s Patent Portable 


Core Oven 


All complete and ready to put the fire in 
No one who makes small cores 
can afford to be withoutit. . 


DOUBLE DOORS. 


One closing the oven when the other is open. 


Saves Fuel, Saves Time. 


Send for Circular. 


MILLETT CORE OVEN CO., Brightwood, Mass. 


The Core Ovens may be seen in the sample rooms of 
The S. Obermayer Co., either in Cincinnati or Chicago. 
J. W. Paxson & Co., Philadelphia, Pa. 


Holmes, Strachan & Co., 


Manufacturers and Shippers 
Best made for Malleable 


















FIRE 


Steel Rolling Mill Furnaces 
Te 4 Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 





LATEST ANG BEST. Selling Agents 


B.F.S.C0's 





Anan ae 
THE 


5. OBERMAYER 
COMPANY, sss 


Chicago, ii, 
MANUFACTURERS OF 


§ Larimer, Pa. 
Foundry Facings, 
Foundry Supplies, 
Foundry Equipments. 


IMPORTERS AND REFINERS 


East India Plumbago, Silver Leads 
and Graphite. 


Estimates given on complete Brass @ Iron 
pam Send for Catalogue cue 26 


RES irl 


Fire Brick, 
Cupola Blocks, 
Molding Sand and 
General Foundry 
Supplies 


OF THE HICHEST CRADE ONLY 


q 
! 








THE GARDEN CITY SAND CO.. 


1201-1202-1203 Security Bidg., Chicago. 


‘Royal Star” and “ Scioto Star” 
High Grade FIRE BRICK. 
Best for Rolling Mills, 





TRAE MARK Blast Furnaces, Foundries, 
Scioro etc. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices. 

The Scioto STAR Fire 
Brick Works. 
PORTSMOUTH 

O8!I0. 
Send for 


Catalogue 


Established 
1871 





Incorporated 


1576. 


™E COLUMBIA FIRE CLAY CO. 


MINERS AND SHIPPERS OF 


--- High Grade Plastic Clay. --- 


Adapted for all service requiring high refrac- 
tory qualities. Office, 
412 Cuyahoga Buliding, CLEVELAND, 0. 














FOR 
Brass Founders 
a5 \ Supply Co.: 
THE 
‘ §. Obermayer Ce. 
All Right Cincinnati 
and Chicago. 
so 
J. W. Paxson Ce. 
Are Prices. Philadelphia, 
Pa. 
Ss d fe ta- > 
logue if, inter- ae Se J. 6. Meormick Oo 
ested RE SURE YOU GET TME RIB. Pittsburgh,Pa. 
BRASS FOUNDERS’ SUPPLY CO., Newark, N., J. 





_ ere Sin wale” 


FAS METH 
ILING 


The only 


BERG 


Deepest stamped 
ones in Classified Designs. Write to-day for 
details. THE BERGER MFG. CO., Canton, of 


Most artistic 
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P. G. COCHRAN, President. . R. LAUGBREY, Treasurer. 
J. H. WURTZ, Secretary. . 8. NEWMEYER, Manager. 


WASHINGTON GOAL & COKE CO. 


3,500 Acres of Coal. 


5,000 Tons Daily Capacity. 350 Individual Coal and Coke Cars. 
YOUCHIOCHENY COAL COKINC COAL 
For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee Hive or By-Product Ovens. 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 
Quality and prompt attention to shipments insure us the preference. 
Ceneral Office, Sales Office, Pittsburg, Pa.. 


DAWSON. FAYETTE CO., PA. N. P. HYNDMAN, Sales Agent. 


SENET ENE 
TWENTY-FOUR HOURS OF DAYLIGHT 


Can be obtained by lighting your workshops, residences, 
and buildings of all kinds by 


Acetylene Cas. 


This purest, strongest and cheapest artificial light known is produced by the 
PATTERSON Automatic Acetylene Generator. This machine is guaranteed the best 
on the market on account of its complete detail and simple operation. Particularly 
applicable to isolated plants. Address 


The Norwalk Foundry & Machine Go,, “arwfacturers. Norwalk, 0, 


Air Compressors 
for Air Lift Well Pumping. 

Air Compressors 
for Rock Drills, Coal Cutters, Air Hoists g 


and Pneumatic work generally. 


Pressure Pumps CH EA Pp! 
for Cotton Oil Mills and Cotton Com- 
pressors. 

» Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS. 


meee | Fire Extinguishers 


HALL STEAM PUMP COMPANY. Pittsbure, Pa. 




















A SET OF PATENT 











ATTENTION, FOUNDRYMEN !__.. : 
The Perfection Core Boxes are Perfection and You Should Use Them. Fire Pails, 

. a — 

» 2 No dowel pins to break off, no holes to clean =f "72 BRAND NEW .“@ 
Ss out; the shifting of the box endwise serves to & *! Wan be used in any factory, office 
E loosen the core, consequently no rapping, pro- PS or building. Address 
= longing the life of the box. = S for prices, 
ig S 3 


“BR ’* care of The Iron Trade Review, 
ws asso wanvracrox® FQUNDRY FACINGS AND SUPPLIES nes 


ALL KINDS OF 


Cleveland Facing Mill Co., 2 Carter St., Cleveland, O. 








—_ | , 
Established 1879. Molders’ Text Book, 
THE O by iO SAN D CO M PA NY, Being Part II of American Foundry 
SHIPPERS OF ALL GRADES OF Practice, giving the best methods and 


MOULDING SAND. rules for obtaining good castings, with 


detailed description for making molds 


Our Sand is SECOND TO NONE. Banks at Conneaut ; 
and Kinasville. Samples and Prices on Application Con neaut, Ohio. A thoroughly practical book that 





should ve in the hands of every mold 


wn 
M oO | d | nm San Largest Variety in er. By Thomas D. West. 460 pages; 
4 Standard Qualities. es ss eee, Se $2.50 


FOR Sent, postpaid on receipt of price, by 
Stove Plate, Hardware, Agricultural Work, Brass, Malleable, r 
Machinery, Cores, etc The Iron Trade Review Co., 


G ced ior in point of w d surfi | 
tosny in the market. Soldexciusively by TMS Newport Sand Bank Co., Newport, Ky.'curcaco. CLEVELAND. PITTSBURG, 
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Acetviene Gas Lamps— 
The Norwalk FPdy. & Machine Co., Norwalk, O. 


Air Compressors— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, Ill. 
The Lane & Bodley Co., Cincinnati, O. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sargent Drill Co., New York. 
Hall Steam Pump Co., Pittsburg, Pa. 


Air Lift Pumps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co., New York. 


Apvalytical Chem tatae— 
Dickman & MacKenzie, Chicago, I). 
F. A. Emmerton, Cleveland, O 
O. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Ill. 
Benedict Crowell, Cleveland, O. 
}°or T. Jones & Co., Chicago, Il. 
. Blodgett Britton & Co., Warrenton, Va. 


Annealing Boxes— 
Meehan Boiler & Construction Co., Lowellville, 


Ohio. 


Anti-Friction Metal— 
C. H. Besly & Co., Chicago, Il. 
Wm. Cramp & Sons, rhiladelphia, Pa. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Meta! Co., Cincinnati, O. 


Automatic Machinery— 
A. H. Nilson Machine Co., Bridgeport, Conn. 


Babbitt Metal— 
C. H. Besly & Co.. Chicago, Il! 
Swarts Metal Refining Co., Chicago, Il. 
Perfect Lubricating Metal Co., Cincinnati, O. 


Bar Iron and Steel— 
##itna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 


Bearing Metal— 
C. H. Besly & Co., Chicago, T11. 
Swarts Metal Refining Co., Chicago, I11. 
Perfect Lubricating Metal Co., Cincinnati, O. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 


Belting— 
Cc. H. Besly & Co., Chicago, Ill. 
The Chicago Rawhide Mfg. Co., Chicago, I11. 
The Gandy Belting Co., Baltimore Md. 
Cleveland Tool & Supply Co., Cleveland, O. 
Main Belting Co., Philadelphia, Pa. 


Belt Lacing— 
The Bristol Co., Waterbury, Conn. 


Bench Viaes-- 
Massey Vise Co., Chicago, I11. 


Blacksmith and Carriage Supplies— 
Cc. H. Besly & Co., Chicago, Ill. 


Biack Lead— 
The S. Obermayer Co., Cincinnati, O 


Riowers— 
B. F. Sturtevant Co., Boston, Maas. 
American Gas Furnace Co., New York City. 


Blast Furnace Work— 
Enterprise Boiler Co., Youngstown, O. 
eee Boiler & Construction Co., Lowellville, 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Bollers and Boiler Attachments—_ 
The Wm. B. Pollock Co., Youngstown. O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 

The Edward P. Allis Co., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 

— Boiler & Construction Co., Lowellville, 

Ohio. 

Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 

Fraser & Chalmers, Chicago, Il. 


ttoiler Covering— 
Cc. H. Besly & Co., Chicago, I1). 


Rotter Compounds— 
The Ironsides Company, Columbus, O. 


Boller Fronts and Fittings— 
The Lane & Bodley Co., Cincinnati, O 
Playford Stoker Co., Cleveland, O. 


ttoller Tubes— 
S. Fix Sons, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. 


Boiler Tabe Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


Bolt Forging Machines— 
Chicago Die and Machine Works, Chicago, I. 


Bolts and Nuts— 
Upson Nut Co., Cleveland. O. 
Rockford Bolt Works, Rockford, Ill. 


Bolt and Nut Machinery— 
Chicago Die and Machine Works, Chicago, II. 


Koring and Turning Millse— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa. 
Baush’& Harris Machine Tool Co., Springfield, 
Mass. 
Brass Castings— 
J.J. Ryan & Co., Chicago, Ill. 


Brass Founders Supplies— 
The 8S. Obermayer Co., Cincinzati, O. 














Bridges— 
Shiffier Bridge Co., Pittsburg. 


Buildings (Steel Frame.)— 
Shiffler Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Carrying Tongs— 
Vulcan Mfg. Co., Pittsburg, Pa. 


Castings— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Lane & Bodley Co., Cincinnati, O. 
Hooven, Owens & Rentschler 
W. A. Jones Foundry Co., Chicago, Ill. 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 

Riveiside Foundry Co., Cleveland, O. 


Castings (Aluminum)— 
J.J. Ryan & Co., Chicago, Il. 


Castings (Brass)— 
J. J. Ryan & Co., Chicago, Ill. 


Castings (Bronze)— 
J. J. Ryan & Co., Chicago, Il. 


Chain Hoists— 


Edwin Harrington Son & Co., Philadelphia, Pa. 


Reading Crane & Hoist Works, Reading, Pa. 


Chain Belting— 
Heyl & Patterson, Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, I11. 
The Au!ltman Co.. Canton, O. 
Detroit Sprocket Chain Co., Detroit, Mich. 


Channelers— 
The Ingersoll-Sergeant Drill Co., New York. 


Charcoal—(Lump, powdered, granulated)— 
The S. Obermayer Co., Cincinnati, O. 


Chemistsa— 
Dickman & MacKenzie, Chicago, I11. 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, Il. 
Benedict Crowell, Cleveland, O. 
John T. Jones & Co., Chicago, Ill. 
J. Blodgett Britton & Co., Warrenton, Va. 


Chilled and Sand Kolls— 
Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 
Riverside Foundry Co., Cleveland, 0 


Totten & Hogg Iron and Steel Foundry Co., 


Pittsburg, Pa. 

Chucks— 
Skinner Chuck Co., New Britain, Conn. 
Massey Vise Co., Chicago, Ill. 


Coal Cutters— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 


Coal Screens— 
Rob’t. Aitchinson Per. Metal Co., Chicago, Il. 
Harrington & King Per. Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O. 
The Aultman Co., Canton, O. 


Coal and Coke— 
Forster, Waterbury & Co., Chicago, I1l. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Washington Coal and Coke Co., Pittsburg, Pa. 


Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 
Webster Camp & Lane Machine Co., Akron, 


Conveyors— 
Jeffrey Mfg. Co., Columbus,O. 
Heyl & Patterson, nn gy Pa. 
Link-Belt Machinery Co., Chicago, Ill. 
The Aultman Co., Canton, O. 


The Brown Hoisting and Conveying Machine 


Co., Cleveland, 0. 
Webster Camp & Lane Machine Co., Akron, O 


Com parometers— 
Vulcan Mfg. Co., Pittsburg, Pa. 


Compressed Air Shop Tools— 


Clayton Air Compressor Works, New York City. 


Rand Drill Co., Chicago, Ill. 

The Ingersoll-Sergeant Drill Co., New York. 

Q & CCo., Chicago. Ill. 5 
American Pneumatic Tool Co., New York City 


Compression Couplings— 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio. 
Contractors for Cleaning Boilers— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


Core Overs— 
Millett Core Oven Co., Brightwood, Mass. 


Corrugated lron— 
Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co., Bridgeport, O. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Marion Steam Shovel Co., Marion, O. 
Edwin Harrington, Son & Co., Philadelphia. 
Reading Crane & Hoist Works, Reading, Pa. 
The Bucyrus Co., South Milwaukee, Wis. 


Brown Hoisting and Conveying Machine Co., | 


Cleveland, Ohio. 


Crucibles— 
The S. Obermayer Co., Cincinnati, O. 


Cupolas— 
The S. Obermayer Co., Cincinnati, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Dredges— 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinders— 
J. Wende!l Cole, Columbus, O. 


‘o., Hamilton, O. 











Drill Presses— 
C.. Besly & Co., Chicago, Ill. 
U. Baird Machinery Co., Pittsbur , Pa. 
Edwin Harrington, Son & Co., Philadelphia 
Fox Machine Co., Grand Rapids, Mich. . 
Bickford Drill & Tool Co., Cincinnati Oo 
ee Tool & pusety co., Cleveland, 0. 
— & Harris Machine Too! Co., Springfield, 
Drop Forgings— 
Wyman & Gordon, Worcester, Mass. 


Drop Presses— 
Bertsch & Co., Cambridge City, Ind. 
C. H. Beslv & Co., Chicago I!) 
Fox Machine Co.. Grand Rapids, Mich. 
E. Konigslow & Bro., Cleveland. 0. 


Drop Hammers— 


em & Harris Machine Too! Co. Springfield, 
Dry Kilnse— 

B. F. Sturtevant Co., Boston. 
Dynamos— 


Jeffrey Mfg. Co., Columbus, O. 


Eave Troughs and Oonductors— 
Berger Mfg. Co., Canton, O. 


Elevators— 
The Lane & Bodley Co., Cincinnati, o. 


Elevating and Conveying Machinery— 
Heyl & Patterson, Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, Ill. 
Lidgerwood Mfg. Co.. New York City. 
} ed eae , Canton, 0. 
‘he Brown Hoisting and Conveyi i 
Co., Cleveland, O. . Ce eaeitine 
Webster Camp & Lane Machine Co., Akron. o 
Detroit Sprocket Chain Co., Detroit, Mich. ' 


Emery and Corundam Wheels 
J. Wendell Cole, Columbus and Chic: go 
Northampton Emery Wheel Co., Chicago, Il), 
Cleveland Tool & Supply Co., Cleveland. 0. 
Vitrified Wheel Co., Westfield, Mass. 


Emery Wheel Machinery— 
T Wendell Cole. M. E., Columbus, 0., or Chi- 
cago, Ti 
CA. Besly & Co., Chicago, Il. 
Northampton Emery Wheel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland, O. 


Engineers and Oontractors.- 
Hev!l & Patterson. Pittsburg, Pa 
a Boiler & Construction Co., Lowellville 
oO. 
F. E. Erickson, Pittsburg, Pa 
Benedict Crowell, Cleveland, O. 
John T. Jones & Co., Chicago, Ill. 
Riter-ConleyMfg. Co., Pittsburg, Pa 
leffrey Mfg Co.. Columbus, O 
Alex Laughlin & Co., Pittsburg, Pa 


Engine Packing— 
Jenkins Bros., New York City. 
C. H. Besly & Co., Chicago, III. 


Engineers’ Supplies— 
C. H. Besly & Co., Chicago, Il. 
Jenkins Bros., New York City. 


Engine Lathesa— 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington & Son Co., Philadelphia 


o. | Engines (Oil)— 


The Aultman Co., Canton, O. 


Encitnes (Rteam)— 

Wm. Tod & Co., Youngstown, O. 

B. F. Sturtevant Co., Boston, Mass 

The Edward P. Allis Co,, Milwaukee Wi« 

The Hooven, Owens & Rentschler Co, 
ilton, O 

Tane & Bodlev Co, Cincinnati, O 

The Aultman Co., Canton, O 

Geo. B Sennett Co, Youngstown, Ohio 

1. & ¥. Greenwald Co., Cincinnati, O 

Webster Camp & Lane Machine Co 

Totten & Hogg Iron and Stee! Fou 
Pittsburg, Pa 

Fraser & Chalmers, Chicago, III 


Eneraverse and Electrotypers— 
Central Electrotype & Engraving Co., Cleveland, 


Ham 


Akron, O 
dry Co., 


National Engraving Co., Cleveland, O 
Kclipse Electrotype & Eng. Co., Cleveland, 0 
Exhauet Heating Arparata« 
B. FP. Sturtevant Co., Boston, Mass 
Fane 
American Gas Furnace Co., New York City 
B. F Sturtevant Co., Boston, Mass 
Feed Water Heaters and Purifiers— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, 0 
Harrison Safety Boiler Works, Philadelphia, Pa. 


Files, Makers of— 
C. H. Besly & Co., Chicago, I!) 
Fire Brickard Clay- 
J. V. Rose, Sharon. Pa. 
Union Mining Co., Mt Savage Md 
Clearfield Fire Brick Co., Clearfield, 
Dover Fire Brick Co., Cleveland. Pa 
F. B. Stevens, Detroit, Mich. 
The 8S. Obermaver Co.. Cincinnati 0 
Chicago Fire Clay Product Co. Chicago, Ill. 
Columbia Fire Clay Co.. Cleveland, O 
Scioto Star Fire Rrick Works. Portsmouth “” 
Kentucky Fire Brick Works, Portsmouth O 
Webster Fire Brick Co., South Webster, O. 
Aitna Fire Brick Co., Oak Hill, O 
Oak Hill Fire Brick & Coal Co., Oak Hill, O 
Holmes, Strachan & Co., Detroit, Mich 
Fire Proof Covering— 
C. H. Besly & Co., Chicago, Il. 


Flexible Shafts— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
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one ator — Pittsb Pa 
Machine °., urg, Fa. 
0, Beirtiarrington Son & Co., Philadelphia, Pa 


ries— 
‘od & Co., Youngstown, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Hooven, Owens & Rentschler Co., Hamilton. O 
W. A. Jones Foundry Co, Chicago. 
effrey Mfg. Co., Co umbus. 0. 
rass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riverside Foundry Co., Cleveland, oO. 
lL. & BE. Greenwald Co., Cincinnati, O. 
dry Equipments— ; 
. Ss. Dbermayer Co., Cincinnati, O 
dry Supplions— 
vorearfeld vire Brick Co., Clearfield, Pa 
The Ohio Sand Co., Conneaut, O. 
Union Misting Co., Mt. Savage, Md. 
Fire-B oN Oo. 
r Mfg. Co., Elizabeth, N. J. 
EB. Stevens, Detroit, Mich. 
Millett Core Oven Co., Brightwood, Mass. 
Hanson McDowell, Chicago, Ill. 
Cleveland Facing Mill Co., Cleveland. O. 
The S. Obermayer Co., Cincinnati, oO. 
Garden City Sand Co., Chicago, Ill. 
Chicago Fire Clay Product Co., Chicago, Tit. 
Brass Founders’ Supply Co., Newark, N. J. 
Columbia Fire Clay Co., Cleveland, O. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth, oO. 
Webster Fire Brick Co., South Webster, O 
Zita Fire Brick Co., Oak Hill, O. 
_V. Rose, Sharon, Pa. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, Il. 
Newport Sand Bank Co., Newport, Ky. 
Foundry Facing+— vr ; 
The S. Obermayer Co., Cincinnati, O. 
Cleveland Facing Mill Co., Cleveland, O. 


Forging*?— 


Cleveland City Forge & Iron Co., Cleveland, O. 


Bethlehem Iron Co., South Bethlehem, Pa 

Breeburn Steel Co., Braeburn, Pa. 

Wyman & Gordon, Worchester, Mass. 
Friction Metal— 

C. H. Besly & Co., Chicago, I11. 

Swarts Metal Refining Co., Chicago. III. 

Perfect Lubricating Metal Co., Cincinnati, O. 
Furnaces— 

Brightman Furnace Co., Cleveland, O. 

Playford Stoker Co., Cleveland, O. 
Farnace Linitngs— 

Union Mining Co., Mt. Savage, Md. 
Fuel Oil Burvers— 

W. 5S. Rockwell & Co.. New York City 

American Gas Furnace Co., New York City. 
Galvanized Iron— 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Gaivanizers— 


Atna-Standard Iron & Steel Co., Bridgeport, O. 


Apollo Iron & Steel Co., Pittsburg, Pa. 
vanizing Pots— 
The Wm. B. Pollock Co., Youngstown, O. 
Gas curners— 
American Gas Furnace Co., New York City. 
Gas Furnaces - 
American Gas Furnace Co., New York City. 
Gearing. 
I. & BE. Greenwald Co., Cincinnati, O. 
Gear UOutting— 
The R. D. Nuttall Co., Allegheny, Pa 


G 


Brainard Milling Machine Co., Hyde Park, Mass. 


The Van Dorn & Dutton Co., Cleveland, O. 
Gear Cutters— 


Brainard Milling Machine Co., Hyde Park, Mass. 


Gear Lubricants— 

The Ironsides Company, Columbus, O 
Griudstoucs 

C. H. Resly & Co., Chicago, Ill. 
Graphite Paini— 

fos. Mixon Crucible Co.. Jersey City N. ]., 

Grate Bars— 

Geo. B. Sennett Co., Youngstown, Ohio. 
Gray trou Cartiuge- 

W. A. Jones Pogaery Ce,, Chicago, Ill. 

The Lane & Bodlev Cincinnati, O 

Brass Founders’ Supply Co., Newark, N. J. 
Hack Saws— 

Millers Falls Co., New York City. 

Q & C Co., Chicago, Ill. 
Hangers— 

ER. A. Delano, Chicago, Il. 

Dodge Mtg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 

I. & E. Greenwald Co., Cincinnati, O. 
Harness Snaps— 

Covert Mfg. Co., West Troy, N. Y. 
Hvistsa— 

Edwin Harrington Son & Co., Philadelphia 

Reading Crane & Hoist Works, Reading, Pa. 

The Lane & Bodley Co., Cincinnati, C. 

The Aultman Co., Canton, O. 

Lidgerwood Mfg. Co., New York City. 
Heaicrs and Puritiers— 

Harrison Safety Boiler Works, Philadelphia. 

Stilwell-Bierce & Smith-Vaile Co., Daytoa O. 
Heating and Ventilating Apparatus 

B. F. Sturtevant Co., Boston. 
Heavy Hardware— 

C. H. Besly & Co. Chicago. I! 

Parkhurst & Wilkinson Co., Chicago, Ill. 
Hoisting Kngines— 

The Edward P, Allis Co., Milwaukee, Wis 

Earle C. Bacon, New York City. 

The Lane & Bodlev Co., Cincinnati, O 

Lidgerwood Mfg. Co.. New Vork City 

The Aultman Co., Canton, O. 

Webster, Camp & Lane Machine Co., Akron, O. 
Hoisting Machinery— 

Link-Belt Machinery Co., Chicago, Ill. 

Reading Crane & Hoist Works, Reading, Pa 

jeSrey ifs. Co., Columbus, O. 

he Lane & Rodley Co., Cincinnati, 0. 
Kar! C. Bacon, New York City. 





| 





‘gz. Co.. New Vork City. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Horse Shoes— 
Phoenix Horse Shoe Co., Joliett, Il. 
Hotels— 
United States Hotel Co., Cleveland, O. 
Hydraulic Machinery— 
Stilwell- Bierce & Smith-Vaile Co., Dayton, O. 
tnjectors— 
C. H. Besly & Co., Chicago, [ll. 
Insurance Compa ties 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 
tron Buildings— 
Shiffier Bridge Co.. Pittsburg. Pa. 
Riter-Conely Co., Pittsburg, Pa. 
fron Nail« aad steei — 
Bethlehem Iron Co., South Beth'eve 1. Pa 
C. H. Besly & Co.. Chicago, i)! 
RK. H. Stroud & Co.. Chicago, Il! 
Parkhurst & Wilkinson Co., Chicago, I1l. 
[Iron and Steel Roofing— 
Berger Mfg. Co., Canton, O. 
Attna-Standard Iron & Stee! Co., Bridgeport, O 
{ron Ore— 
Lake Superior Consolidated Iron Mines New 
York City, N. Y. 
ery f Norton & Co., Cleveland, O. 
. A. Hanna & Co., Cleveland, O. 
tron Working Tools-- 
H. Bickford, Lak .N.A 
C. H. Besly & Co.. Chicago, I'l. 
The F. B. Shuster Co., New Haven, Conn. 
©. Baird Machinery Co. Pittsburg. Pa. 
Edwin Mestingenn, Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
The Armstrong Mfg. Co., Brid rt, Conn. 
Chicago Die and Machine Works, Chicago, [1]. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & ime td Co., Cleveland, *’. 
Brainard Milling Machine Co., Hyde Park, Mass. 
Baush & Harri’ Machine Tool Co., 
Mass. 
Massey Vise Co., Chicago, III. 
Link Beltinge— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Ghicago, II. 
Hey! & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Ladles— 
The S. Obermayer Co., Cincinnati, O. 
Lathes— 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co., Philadelphia. 
Bickford Drill & Tool Co., Cincinnati, O. 
Machinery Name Plates— 
August Becker, Boston, Mass. 
Machinists’ Tools and Supplies— 
H. Bickford, Lak: .N. H. 
icago, Ill. 


Cc. H. Besly & Co., 
achin Co., Pittsburg, Pa. 


U. Baird 
Bertsch & Co., Cam og > 

Co. ladelphia, Pa. 
Fox Machine Co., Grand Ra ids, Mich. 


Edwin Harrington Son 
Armstrong Bros. Tool Co., Chicago, III. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co., Chi , I. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, O. 
— & Harris Machine Tool Co., Springfield, 
ass. 
Massey Vise Co., Chicago, Il. 
Machinists’ Vises— 
Massey Vise Co., Chicago, Ill. 
Machine Screws— 
C. H. Besly & Co., Chicago, Ill 
Machine Shops— 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, 0. 
Machinery and Tool Steel— 
C. H. Besley & Co., Chicago, Ill. 
Breburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Sanderson Bros. Steel Co., Cleveland, O. 
Byron H. White, Chicago, Ill. 
orris & Bailey Steel Co., Pittsburg, Pa. 
Magnesia Oovering— 
Cc. H. Besly & Co., Chicago, Ill. 
Manufactured Iron & steel— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Aitna-Standard Iron & Steel Co.. Bridgeport. O. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, ut. 
Ohio Steel Co., Youngstown, O 
Metal Bearings— 
C. H. Reslv & Co.. Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Milling Machines 
U. Baird <r py | Co. ners, Pa. 
Fox Machine Co., Grand Rapids, Mich. 
Brainard Milling Machine Co., Hyde Park, Mass. 
“ining Machinery— 
Cc. H. Besly & Co., Chicago, Ill. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O. 
{Grey Mfg. Co., Columbus, O. 
idgerwood =. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa. 
The Bucyrus Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Marion, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Fraser & Chalmers, Chicago, III. 
Molding Machines— 
Tabor Mfe Co. HKlisaheth, N. J. 
Mine Pump-« 
Fred M. Prescott Steam Pump Co., Milwaukee, 
Wis. 


Springfield, 





Molding Saud— 
Oh 


8. Obermayer Co., Cincinnati, O. 

Garden City Sand Go. Chicago, Il. 

Newport Sand Bank Go, Newport, Ky. 
Molders’ Toots— 


The S. Obermayer Co., Cincinnati, O. 
Name Plates— 
August Becker, Boston, Mess. 
Nickel Plating Gutiith— 
Northampton Emery Wheel Co., Chicago, Ii. 
Nuts and Bolts 
Rockford Bolt Works, Rockford, Ill. 
Upson Nut Co., Cleveland, 0. 
Villess Bearings— 
North American Metaline Co., Long Island, 
City, N. ¥. 
C. H. Besly & Co., Chicago, Il. 
(Ml Burners— 
W. 8. Rockwell & Co.. New Vork City 
American Gas Furnace Co., New York City. 
oll . 
Cc. H. y & Co., Chicago, Ill. 
Oll Pumps— 
C. H. Besly & Co., Chicago, Il. 
Ore OCrushers— 
The Edward P. Allis Co., Milwaukee, Wis. 
iste Mfg. Co., Columbus, O. 
he Aultman Co., Cantom, 0, 
Ore Screens— 
Rob’t Aitchison Per. Metal Co., Chicago, Ill. 
Harrington & King Per. Co., Chicago, Th. 
The Aultman Co., Canton, OQ. 
Packing— 
C. H. Besly & Co., Chi . Til, 
Jenkins Bros., New York City. 
Paint— 
Iron Clad Paint Co., Cleveland, 0, 
Jos. Dixon Crucible Co., lersey City. N. J 
Standard Paint Co., New York, City, 
Pattern Makers’ Vise.— 
Massey Vise Co., Chicago, Il. 
Patteru Works— 
Gobeille Pattern Co., Cleveland 0 
Perforated Sheet Metal -— 
Harrington & King Perforating Co., Chicago, I! 
Aitchison Perforated Metal Co.. Chicago, nik 
Fraser & Chalmers, Chicago, Il. 
a} irvn— 
Clinton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, Tl. 
Bourne-Fuller Co. land, O. 
M. A. Hanna & Co., Clevelana, O. 
E. H. Stroud & Co., Chicago, I1l. 
F. B. Stevens, Detroit, Mich. 
McKeefrey & Co., Leetonia, O. 
Superior Charcoal Iron Co., Grand Rapids, Mich 
Hickman & Williams, Chi . Ti. 
Shenango Valley Steel Co., New Castle, Pa. 
Spearman Iron Co.. Sherpsville, Pa. 
Salisbury Carbonate Iron Co., New York City. 
Pipe Covering— 
C. H. Besly & Co., Chicago. Il, 
Jenkins Bros., New York City. 
Pipe Cutting and Threading Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn 
Planers— 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Plaser Chucks— 
Massey Vise Co., Chicago, Ill. 
Plates— 


Enterprise Boiler Co., Youngstown, O, 
Plumbago— 

The S. Obermayer Co., Cincinnati, O. 
Plumbers’ and Was Fitters’ Supplie-— 

C. H. Besly & Co., Chicago, Il. 
Pneumatic Appliances— 

Clayton Air Compressor Works, New York. 
Pneumatic Tools — 

American Pneumatic Tool Co., New York City 

Q & C Co., Chicago. Ill. 
Peurtable rorge— 

C. H. Besly & Co., Chicago, Ill. 

B. F. Sturtevant Co., Boston, Mass. 

Vulcan Mfg. Co., Pittsburg, Pa. 


Power Drop Hammers— 
Baush & Harris Machine Tool Co., Springfield 
Mass. 
Power Presses— 
Bertsch & Co., Cambridge City, Ind. 
Fox Machine Co., Grand Rapids, Mich. 
E. Konigslow & Bro. Cleveland, O. 
Power Transmission Machinery— 
eg Mfg. Co., Columbus, O. 
e Lane £ Bodley Co., Cincinnati, O. 
E. A. Delano, Chicago. Ill. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
yy & Laughiins, Ltd., Pittsburg, Pa. 
. & E. Greenwald Co., Cincinnati, O. 
Prosson— 
Bertsch & Co., Cambridge ww Ind. 
Cc. H. Besly & Co.. Chicago. Ill. 
BE. Konigsiow & Bro. Cleveland, O. 
Pressure Gauger 
The Bristol Co., Waterbury, Conn. 
Puileys— 
W. A. Jones Rogntey Co, Chicago, I). 
The Lane & Bodley Co., Cincinnati, 0. 
E. A. Delano, Chicago, Il. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
effrey Mfg. Co., Columbus, O. 
Sioa & Laughlins, Ltd., Pittsburg, Pa. 
1. & E. Greenwald Co., Cincinnati, O 
Pumps (Steam, — 
The Edward P. Allis Co., Milwaukee, Wis. 
Stilwell-Bierce & Smith-Vaile Co., Dayton,O. 
Blakeslee Mfg. Co.. Du Quoin, Tl, 
Fred M. Prescott Steam Pump Co., Milwaukee 


Wis. 
Hall Steam Pump Co., Pittsburg, Pa, 
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Punches— 
EK. Konigslow & Bro. Cleveland, O. 
meters— 
ward Brown, Philadelphia. Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Railway Supplics— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Rivets— 
Champion Rivet Co., Cleveland, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
Riveted steel Pipe— 
The Wm. B. Pollock Co. Youngstown, O. 


Rock Drills— 

Rand Drill Co., Chicago. 

The Ingersoll- -Sergeant eT Co., New York. 
Rolling Mi'l Machinery. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Rovots— 

Shiffiler Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Sand and Ohill golla— 

Seaman, Sleeth Co., Pittsburg, Pa. 


Saws— 
Peter Gerlach & Co., Cleveland, O. 
Screens for Voul Ure, Ktec. 
Robt. Aitchison Perforated Metal Co., Chicago. 
Harrington & King Perforating Co., Chicago. 
effrey Mfg. Co., Columbus. O. 
he Aultman Co., Canton, O. 


score ws— 
C. H. Besly & Co., Chicago, Il. 
Upson Nut Co., Cleveland, O. 
Chica Screw Co.. Chicago, Ill 
Rockford Bolt Works, Rockford, II. 


Shafting— 
The Lane & Bodley Co., Cincinnati, O. 
KE. A. Delano, Chicago, il. 
Dodge Mfg. Co., Mishawaka, Ind. 
Fitssimmons & Co., Cleveland, oO. 
The Aultman Co., Canton, , 
Jeffrey Mfg. Co., Columbus, O 
ones & Laughlins, Ltd., Pittsburg, Pa 
t & E. Greenwald Co., Cincinnati, oO. 
shapers— 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
shearing and Punching Machinery— 
Bertsch & Co., Se City, Ind. 
Fos Machine Co., Gran Rapids, Mich, 
Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland, O. 
Aiina-Standard Iron & Steel Co., Bridgeport, oO. 
E. H. Stroud & Co., Chicago, Ill. 
Ship Yards— 
Wm. Cramp & Sons, Philadelphia, Pa 
Special Machinery— 
Edwin Harrington Son & Co., Philadelphia. 
Q & C Co,, Chicago, Ill 
A. H. Nilson Machine Co., Bridgeport, Conn. 
The Aultman Co., Canton, oO. 
effrey Mfg. Co., Columbus, 0. 
i Konigslow & Bro. Cleveland, O. 
Stand Pipes — 
The wm B. Pollock Co., Youngstown, O. 
Steam Boiler Laspectors— 
Hartford Steam Boiler Inspection & (insurance 
Co., Hartford, Conn. 
Steam Pipe aud Boiler Covering— 
Cc. H. Besly & Co., Chicago I11. 
Steam Packing— 
Cc. H. Besly & Co., Chicago, Ill. 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vail Co., Dayton, O. 
Blakeslee Mfg. Co., Du Quoin, Il. 
Steaua suvvess 46d tft vagrs-— 


Marion Steam Shovel Co.. Marion, . Baush & Harris Machine Tool Co.. uitiobie 
The Bucyrus Co., South Milwaukee, Wis. gS SRS fs ieee RD aie 
Steam >5pourAttien— Berger Bg. CO.ccccccccscecee eecccee soceesecsoses 
C. H. Besly & Co., Chicago, Ill. "Bertsch & CO .,.cccersseeeee eoceee 
Steel— Besly & Co., Chas. H.. 


Otis Steel Co., Cleveland, O. 

EK. H. Stroud & Co., Chicago, Ill. 

Breeburn Steel Co., Breburn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa. 

The Morris & Bailey Steel Co., Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, oO. 
Byron H. White, Chicago, Il. 


Tool Steel— 


The Aultman 


Tubes— 


Turabuckjle« 


Twist trritha— 


Vaives— 


Vises— 


Wire Filler 


Wire Nai's—- 





C. H. Besly & Co., Chicago, Ill. 
Breeburn Steel Co.. Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, 
Sanderson Bros. Stee} Co., 
Transmission Machinery— 
Heyl & Patterson, —— 
Link-Belt Machine 
The Lane & Bodley 
W.A. Jones Foundr & Machine Co., Chicago, Il 
Jeffrey Mfg. Co., Columbus, O 
Dodge Mfg. Co.. 


National Tube Works, McKeesport, Pa. 


Tube Welding— 
8. Fix Sons, Cleveland, O. 


Tumbling Milis— 
The S. Obermayer Co., Cincinnati, O. 


Cleveland City Forge & Iron Co., Cleveland, O. 


C. H. Bealy & Co., Chicago. I1!, 
Twist Drill Cases — 
Vulcan Mfg. Co., Pittsburg, Pa. 


C. H. Besly & Co., Chica 
Jenkins Bros., 
Ventilating Fans— 
B. F. Sturtevant Co., Boston Mass. 


I. 
New York City. 


Massey Vise Co., Chicago, III. 


Wire Coat ng. 
The Ironsides Company, Columbus, O. 


The Ironsides Company, Columbus, O. 
Wire Machinery— 

The F. B. Shuster Co:, New Haven, Corn. 

S. W. Goodyear, Waterbury, Conn. 

A. H. Nilson Machine Co., Bridgeport, Conn. 


Cleveland Rolling Mill Co., Cleveland, oO. 

Shenango Valley Steel Co., ‘New Castle, Pa. 
Wire Kope Coating. 
The Ironsides Company, Columbus, 0. 
Wire Rope Filling. 
The Ironsides Company, Columbus, O. 
Woo Pulieys— 
Dodge Mfg. Co., Mishawaka, Ind. 
Wrought Pipe— 
_ National Tube Works. eee coi Pa 


Alphabetical List of Advertisers, 


Che star (*) indicates that the adv. appears alter- 
nate weeks; the dagger (ft) once a month; the 
double dagger (ft) once 
paralle) (1) three times out of four. 


< Il. 
°., thnctonedl, o. 


ee hy Ind. 
Co., Canton, O. 

Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 


n three weeks; the 








*Dodge Mfg. Co... 
Dover Fire Grick Co... 


Eclipse Electrot Ps 

| Saukesten Bo ype & nw 0. ave 
| Huterprise Boiler Co. ¥ macs 
Erikson, Edward E 


Setnens TES, 
-. 5 . ore, ; SOAS PA iwea 
Fleharty, 7 H. & Co... 2 
Forster, Waterbury & & Co. 
Fox Machine ee 
Fraser & Chalmers... - 

Frick Coke Co., H. ¢ AORN So > 


Gandy Belting Co........... 
Garden City Sand Co...... 
Gerlach, Peter & Co... 
Gobeille Pattern Co... 
.. .. . § oceania 

ee Gy iy OE Ci eencieerencemssonene, 26 


Hall Steam Pump Co.. 
Hanna &Co..M. A... 









Harrison Safety Bolles Works... ae 
Hartford Steam Boiler Insp. & Ins. Co...” 
Heyl & Patterson .....cecseseon. means 





Holmes, Strachan & Co.. 
Hooven, Owens & Rentschier Co.. pohanuns 
Hunt Robt. W., & Co... vahiedtinens 


Illinois Central R. R.. 

Ingersoll-Sargent Drili Co.. 
Iron Clad Paint Co.... sstswatiasteetalinids 
SRO UENIND Wil insenctinnbincsmmscnincvontenhennisisibie on. a: 











SE I 
Eline ane paeress. 4 
Jones & Co., John T...... epianiauada a 
Jones Foundrv& Machine Co. W A. Dee 
Jones & Laughlins, Ltd.. puaneanvininaa/il 
Kentucky Fire Brick Works... setiennees 23 
NaS > 
La Belle Steel Co . odin 
Lake Superior Consolidated Iron Mines... pe 
Lane & Ri adiddneh tiie. sseccsscustareunanidat. a 
Laughlin & Co., ~ ay esqneons evencose sevcotenniusienis) i 
Lidgerwood Mf; meaevitinnancemaniesinesintishine SD 
Link-Belt Mach nery eiiccnssennie’ ey ee 30 
Lorain Steel Co... EE SER eT 
Lozier & Co., H A. Suseueenmutenndneneysedindicnimpelaminalind a3 
ie Mile Sicaieretnnraiiventttiarcnititnceasitiguibiicamenens ll 











Armstrong ' 
Aultman Co... 


Bacon, Earle C.. 


Bethlehem iron Co.. 
*Bickford Drill & Tool Co. 
Bickford, H 
Blakeslee Mfg. Co... 
Bourne-Fuller Co. 
Breeburn Steel Co... 


Stect Vasiings— oleae Rdward 
°., 


Otis Stee) Co., Cleveland, O. Bristol 
Britton & Co., J, Blodgett . 


Q&CCo., Chicago, Ill. 


tianson McDowell, Chicago, Ill. *Brown, Kdward 


Steel Plants— 
The Wm. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa. 
Steei tivoms aud Biilouw — 
Cleveland Rolling Mill Co., Cleveland. 
Bethlehem [ron Co., South Bethlehem, Pa. 
Ohio Steel Co,, Youngstown, Ohio. 
Shenango Valley Steel Co., New Castle, Pa. 
The Lorain Steel Co., Lorain, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 
SvLeei stamps aud 5b oucite- 
J. H. Fleharty & Co., Cleveland, O. 
Semi-Steel— 
Hanson McDowell, Chicago, I1l. 
Stokers— 
Playford Stoker Co., Cleveland, O. 
Tanks— 
Eaterprise Boller Co., Youngstown, O 
Meehan Boiler& Construction Co., Lowellville 


Ohio. . ' 

The Wm. B. Pollock Co., Youngstown, O. Cole, |. Wendell. ........ 
Riter-Conley Mfg. Co., Pittsburg, Pa. Columbia Fire Clay Co.. “ 32 
The Aultman Co., Caston, O. Covert Mfg. Co. x» 
Cramp & Sons, _ CIEere seawnt scent covcceccccescscece “9 


Tank Cars— 

The ‘Vu R Pollock Co., Youngstown, O 
Tin and Terne Plates— 

EK. H. Stroud & Co., Chicago, I/l. 


Crane & Co., B. P 
Crescent Steel Co 
Crowell Benedict 


Baird Machinery Co.. 


4#itna-Standard Iron & Steel Co.. 
4itna Fire Brick Co... ceomemnun 
Aitchison, Kob’t, Perforated Metal Co... 

Allis & Co., Edward P 

tAmerican Gas Furnace Co 
*American Pueumatic Tool Co........ 
American Tin Plate Company........ 
Apollolron & Steel Co 
Armstrong Bros. Tool Co..............+ 


Co... 


see eeeees en eeeeeee se 





oa TASER ORR Ree EteE Eee EEEES eens 


Brown Hoisting a and | Conveying vonzesaa Co 
Bucyrug Co... - eccocem 


Cahall Sales Ry eceses ee 
Central Electrotype & Engraving Co. 
*Champion Rivet Co 
Chicago Fire Clay Product Co...... 
Chicago & Northwestern Ry. 
*Chicago Die & Machine Co... 
Chicago Press Clipping Bure 
*Chicago Rawhide Mfg. Co 
Chicago Screw Co 
Clayton Air Compressor Works .... 
Clearfield Fire Brick Co.... ..............++« 
Cleveland City Forge & Iron Loree 
tCleveland Facing Mill Co... sevsiecene 
Cleveland Rolling Mill Co............ ecneeseee 
Cleveland Tool & ~\ >yhen Co.. —_ 
Clinton Iron & Steel 


seeees 



























Prrrrierretr errr rir! 











American Tin Plate Company, Chicago, IIl. Delano, EK. A..........« 

Tia Piave Machinery. Detroit Sprocket Chain Co.. covennovncesoneneneuisesiiheses 
Totten & Hogg Iron and Steel Foundry Co., | Dickman & MacKenzie 

Pittsburg, Pa. Dixon, Jos., Crucible Co, 





Main Belting Co................ Sedececccscce -consecontncesess SO 
Marion Steam Shovel Co..............cc.ccesee “4 
Massey Vise Co... Schancsnvimecesenntesssinnenenies I 
McDowell, ie eeeneen a, cake ae ee 23 
McKeefrey & Co.. seieiailenanatd a 
Meehan Boiler & Construction Co. euoveoceuste Ol 
Millers Falls Co.. . soocecnssconsnreases G0 
Millett Core Oven Co........................... 32 
tModern Machinery... ....ccccccsscecccceesooes wailed _ 
ny SY SE SR renctncscnnccscctsnasens” sama 37 


*National Engraving Co... 
National Tube Works Co. 
tNewport Send Bank Co. 0000000... ccceecees 
Nilson, A. H., Machine Co.............. 

Northampton ‘Emery ro 
Norwalk Foundry 3 Machine Co... sicididiiiieaaia a 

Nuttall Co. The R.D ini 26 










Oak Hill Fire Brick ac Coal Co.. - 23 
Obermayer, S. & Co.. ; ~ 32 
Ogiebay, Norton & Co... . 28 
TIT ii toi ntustn andaeminiinstniionsemmaiatititeiehiaictl 33 
Ohio Steel Co.. nae aptunset . 2 
EE A IIEE WD icotnennendaccninnsscsctennesievcccassenneitnanetens <2 
TParkhurst & Wilkimson Co...........cccccccmcceceseeee — 
Perfect Lubricating Metal Co...........ccccccccceececees 44 


DL 
Plavford Stoker Co............... apehinianned 
Poliock, The Wm. B. Co... 0.0... .cccce eens 

Prescott Steam Pump Co 





SE UEE: i Soi penevectnmutte Sasscquncenes idevetonines sovesnsanenneammitiin 22 
Rand Drill Co.. nnn & 
Reading Crane & Hoist Works . snctemenmangeaies 


Riter-Conley Mfg. 
Riverside Foundry on ‘sintidisieebabinindlirctniead 
Rockford Bolt Works 
Rockwell & Co., W. 8...... siatiiieteenaainatanen 
I Bis Fs Ui it icanstddecsntihedveniccnaneuionsonsubiionin sesalingl 
Salisbury Carbonate Irom Co........000.. cccseeseeeeeeees 
Sanderson Bros. Steel Co 
Seaman, Sleeth Co.. 
Sennett Co., Geo. B.. 
Scioto Star Fire Brick ‘Works... 
{Sharon Fire Brick Works.. 
Shenango Valley Steel Co........ 
Shiffier BridgeCo.. ......... 
Shuster, The F. B., Co... 
Skinner Chuck Co... 
Spearman Iron Co... 
Standard Paint Co...... 
Stevens, F B.. . — 
Siilwell-Bierce & Smith- Vaile’ Co.. dicenmuens 
Stroud & Co., E. H.. apenaseunens 


*Superior LE Iron Co. 
Swarts Metal Refining Co 
















| nae Se dueneaundberntpbowsteeneieatt 
Tod, We. & Co... <— 
Totten & Hogg Iron and Steel Foundry Co...... 42 
Union Mining Co................. a 
Union Boiler Tube Cleaner Co. odniusiibaieeensae il 
United States Hotel Co.. sncmameiduidinkbehees sudeicai 
ED Pe i ctassivenvtnsesetetenineusente-nnccnsncnsecencesaness I 


Weems Dare BS WetSOW CO. ccccceccccocccccscccsccccsseccscccesss 
Vitrified Wheel Co.. emia 

Vulcan Mfg. Co.. _— mneonsautat 
Washington Coal aed Coke Co. 

Webster, Camp & ome 5 Machine Co.......... 
Webster Fire Brick Co.. whip entiicuainati 
WER, BFC Ti ..cceiccccccccccccssscccoccccccscceeccceccecconsese 











Wyman & Gordon... .cscccceesseeeee evesssssvesoquetes 

















— 





BRABURN STEEL COMPANY, Braeburn, Pa. 
MANUFACTURERS OF 
FINE TOOL STEEL AND FORGINGS, ALSO SPRING 
HAMMER, AND MACHINERY STEEL OF HIGH 
QUALITY. FINE OPEN-HEARTH STEEL. 
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DIRECTORS: 
Wm. Metcalf, 
Chas. Metcalf, 


R. P. Kelly, 








MORE WEAR from your tools 


NO TROUBLE 


“ to use the 
It Pet reliable tool 
steel in the market.” 


eeAlmost no STEEL EXPENSE 


SANDERSON BROS. STEEL CO. 


Cleveland Warehouse, 97 Water St. 


GRESGENT STEEL GO. 


480 PEARL SI. 
NEW YORA 





PITTSBURGH, FA. 


64 &66 S.CLINTON ST. 
CHICAGO. 


AVNOQQQUAAVAAOQNQQ0QONUNOOONNQUUTOOON0UOOOOQ0000000000000000000000008900000000000000000000000000000 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYyERO ™wW Ex. 


Ww Err =E, 


Western Selling Agent. 
OFFICE anD WAREHOUSE: 68 and 70 South Canal St., Chicago. 








LLLII IL 


TT Ok 


_SHAFTING 


ie RRR eee 


= 7.0" SO. Cas st. CHICAGS 





BYRON H. WHITE. Western Selling hie, 





68-70 South Canali St., Chicago. 








YR (1! H. WHITE, Western Selling Agent, CHICACO. 








CHICAGO DIE AND 
MACHINE WORKS 


MANUFACTURERS OF 


Bolt Forging Machines 


NUT TAPPERS, IRON CUTTERS, 
Power, Screw and Lever Presses, Dies. 
Furnaces for Heating Ends of Iron for Bolts. 
SPECIAL MACHINERY 

87 to 91 West Lake St., Chicago, 








Mi i Mi Ae ie i ie tee te Mn Mn An i in ten tn tin Mn i in ln elie in sn ie An Me i hi i tn An in i ie i, ie i i i ls i i i le ti ie le ie le te te 
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Don’t Waste Money in Your Pattern Shop. 


THE GOBEILLE PATTERN CO. Cleveland. 








Between the Lakes 


and the Gulf, the Mississippi and the Al- 
iegheny Mountains—the best buying section of the United States—|: 
ls the BULK of THE IRON TRADE REVIEW’S 


section advertisers in all trade papers get best returns. 


P. B. Hasbrouck. 


Sec’y. and Treas. | 





wwvrvrs 


circulation. In this|} 





—___—_—_—_—,— 


IRON AND STEEL ‘MARKETS. 


IRON ORE. 
(On Lake Erie docks.) 
Special low- cas cel ues Ore, 

















Bessemer.. $3 

No. I Specular, Bessemer. 3.§° 
No. 1 Bessemer hematite t- S@ 3.25 
Hematites No. : non-Bessemer. an “0 2.10 
Nor. Specular, non- PSREREEREE cose 2. 2.40 
Mesabil Bessemet......ccccccccccceerecevoee 1.80@ 2.00 

Pic IRON. 

CLEVELAND (f. o. b. cars): 
De ictercnclitnntininaititnandindsininessanees -- $1515 
No. 1 Strong Foundry... seensyscesen Sis 50@ 16 00 


Gray Forge, red short...... a a “ an 


No. 1 American Scotch... = ho 


No. 2 American Scotch... xS 9EGpI® £5 








Lake Superior Charcoal........ = 3S - 
PITTSBURG : 
No.1 Foundry _ , 
No. 2 POUmdry.........ccceccccccccees ms y= | = he 
Gray Forge. . . 14 50@ 15 co 
White and Mottled... : 13 so 
Warm Blast Charcoal... 1§ 0048 17 00 
Cold Blast Charcoa!.. 22 00@ 2 00 
OT. coccccces eo eeccces soceseccoscoseoss 15 0O@ 152 
CHICAGO : 
Lake Superior Charcoal...................... s0@s 
Local Coke Foundry No. 1.....0c.....c60 ws ~ - 
Local Coke Foundry No. 2....... enone 15 00 
Local Coke Foundry No. 5.. 14 50 
Local Scotch Foundry No. t.. 15 $0 
Local Scotch Foundry No. 2.. peve 1§ 00 
Local Scotch Foundry No. 3.. =— 14 50 
Southern Coke No. 1......000000 eeeecoscceees 15 16 00 
Southern Coke No. 2..........000. peruse 15 1§ so 
Southern Coke No. $..........cc00». veveeeee 14 75@ 15 00 
Southern No. 1 = Sarre serstenstoemnnten: 16 00 
Southern No. 2 BOM...........cccccrecnseeeseren iS 15 50 
Southern Silveries . vemeneseourestanneal 16 00 
Jackson Co. Silveries.......................... 4 1 00 
boo ey =. Sas ie a 
© Strong So ners. 15 00 6 
Alabama Car Wheel....... a 1s 00g a6 co 
Malleable Bessemer...........ccccccccecceeeeene 15 00@ 15 50 
Coke Bessemer... - 1§ 0O@ 15 50 
CINCINNATI (re rted by Ragers, meown & Co. 
Southern Coke repo 1, Foundry........... ‘$4 75@ on 
Southern Coke No. 2 and No.1 Soft... 14 25@ 14 


Hanging Rock Charcoal No. 1, Fdy..... 17 18 ov 
Tennessee Charcoal No 1................... Is 16 oo 
Jackson County 8il ja 
Southern Coke, Gray FDP eecccen---- 


Mottled 12 13 00 
Standard Georgia Car Wheel. seatie oen , 4 ~ hes 
fares 15 of 16 co 
BUFFALO : 
No. 1 Foundry Strong Coke Iron Lake 
Lanne $14 25 
No. 2 Foundry Strong Coke Iron Lake 
IIIT Ci icitinttinnetennteteenccccmscce en 1375 
Ohio Strong Softemer No. 1......ccccccees sce ccoeee 14 00 
Ohio Strong Softener No. 2.................. cones 13 50 
JACKRON CO. SilVETY NO. 1....cccceccceeceeeee om 15 60 
Southern Soft No. 1.......... aid ita nad a 
Southern Soft No. 2......... lilacnaiieteed 14 75 
Lake Superior Charcoal 14 00@ 14 50 
Coke, Malleable......... paboosaensecntiintan 14 10 
oT. Louw: 
Goutherm Coke NO 1... ....ccsccsssesssesesss see evsen $l 7S 
Sy SRR ena tes 425 
Southern Coke No. 4............ , cones os ecccce ABTS 
Southern Coke No. 4....ccccccseseee 13 55 
Southern tray roreer one seeees 13 20 
Tennessee Charcoal No 1! peese 1375 
Jackson County * per cent Silicon 16 25 
Lake Superior Coke No. 1 1§ 00o@ 16:0 
Souther cur ¥ hee! 1s 25@ 16 25 
Genuine Connellsville Coke.............. a | 
West VEER GaeeC vc cccssemosoveccsscnecsoese . 41to 


OLD RAILS AND SCRAP METAL. 


(Delivered Cleveland. i.) Gross Tons 
Old iron rails.. sditeninial 

Old steel rails (6 ft. and over).. 
Old steel rails (6 ft. and under).. soneiine 
Old car wheels......... saheendesensuaininessmnbenciuitieinitiie’ 


No. 1 R. R. wrought ap , 
Mill scrap.. puopocepaguasatnetecoenenn 
No. 1 Machine cast scrap Lsanginteenssesnestnccenpannde 
Iron axles...... pepenseace - 
Axle turnings... 

Wrought turnings (free from cast). 
GRR WCC cesencoctsqpancapentocestcsncnsees 
Uncut wrought iron boilers..................ccceees 

Steel boiler a. coeee  ORANUNNNIONEENOURENNEED Ii 00 
Grate bars.. Te fF 





Tank iron... eh Ce 
Hoop and band iron................. 
Sheet iron... pemnsnenonnenteneesieiedneeniates 
Wrought drillings... peoassnssonduunongnesndinepenedineasenten 
Malleable iron...... 

“STRUCTURAL MATERIAL. 








Beams and Channels ak o. b. Cleveland)... 1.50 
ANNES .....0000.0000 es A 
RE i I Bit SL 1.50¢ 
Universal Plates............... : 1 80@1.90¢ 


EE | ae wienbeuniatieniiind 2 00¢ 





MERCHANT [ROW AND STEEL. 
(Less than car-lots, Cleveland.) 
Rounds and Squares.—Bar Iron. 
4 , 1.50 Base. 
2to2 secceece coccecem 
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— —_ ———_——— — i 
i te 11-16. wottin e 
yt pe mae - Hig * 
eeccccees w- 40 * 
CORUNDUM ie’ NNN Se 
M80 98. nvnsnnnnnsnncnc 2a 
WHEELS ilb-cpeeese-nrpsesgaroti-dickcan, aa 
s s + 
Flats.—Bar Lron. 
eras eS gg SE Say. J 
om . 3.45... peste 
Foundry and Machine Shop Work. iS Oger tito ie 
SOLD BY CAN BE RUN WET OR DRY. 340... ee 
weed SS, Bette, N. Y¥. ae eee 8 to 10 EI 1-16 tO TH... eceeee ~ go “ 
saochitiat Gupwie Co., Chicago, fil. potent VITRIFIED EMERY WHEEL co., amen we pay erecceecoscoccoocoscoscccesecs - ¥ . 
Sligo Iron Store Co., St. Louis, Mo. Westfield, Mass. a RG ARR NNIINR, de 8 
ES SE TE 2o * 
se x 4 ee ES SE fo * 
. . é oO Sa 2 o ns maa Bo . 
Eddy Dynamo Eleetro-Plating Machines): iti 24%:- 2: 
FOR ite — x 2 = go loss ns 2 a 
abpenentiat a © 11-16 x % to H%.. 50 * 
Oe Fie OO ei eitccciscccccccssvccectintsesctnns go 
Heavy Band Iron. 
B! GLE PLATI . Weakh ess... o. 
4% to6x X% to -_ peoperepnensssccnsscesecscnsssneoves » * 
TE) bo ccegeemaataleeesd-— a" 
TS ED a ee ee ‘ se 
ye 8 § ee Bee z * 
Ge ee WO a iincdeccnctescsccconcnsecentntnenss a 7 
ES fee 


Heavy bands, 7-32 in. thick 1-10 c. per ib Sd fh 
than ¥& to 5-16 ‘thi fox. Bevel ‘Edge Shait =~ 
1-10 higher than same size of Heavy Bands. 


Light Band Iron. 


© Bd Be BRO. © OD OTB ecnccocecccccscccecccecescsescens goextr 
pA Dale Spas” ae 1.00 
to 68 = Nos OD BO recczcenccnsccescecens on we & 
x Nos. ro, 11 and 12. 8 “ 
aa to6= No. 9 to 3-16 eee so 
4 to 6 x Nos. ro, 11 and 12. 6o “ 
to 4 x No. 9 to 3-16...... ~ — * 
¢ to 4x Nos. ro, trrand1 ~ ge * 
1 to 1 3-16 x No. 9 to 3-16...... o— * 
1 to 1 3-16 x Nos. 10, 11 and 12. oa * 
13-16 to % x No, g to 3-16... ne i. 
13-16 to % x Nos. 10, 11 ip epinsecsaaasil 7 “ 
TI-16 tO 34 KX NO. 9 tO 3-16... cccccccccceeereeeesees Bo “ 
11-16 to 4% X NOB. 10, 11 AN 12........00c0ccces ie 
916 to % x No. 9 to 3-16... eccoccccpescconeliaae 
916 to % x Nos. Io, 11 SN Wilsccceatatieeccens Le * 
7-16 to % x No.9 to 3-16... cocessee ae 
7-16 to 4% x Nos. Io, NEE Wc sncccendieneet 1.40 
BE SE WHO, 9 00 92GB cn. cecococccccreccccccceccceess atiennie 1.5¢ 
SS BOOBs BR SE-BG BB iacecncnsscevecssssvscerennses 1.6¢ 





Bevel Edge Box Iron. 
Same as Light Bands, of same sizes 


NORTHAMPTON EMERY WHEEL CO., 20 S. Gamal St., Chicago, IIL. | seades sana trom 14 i. 102 ns | 


Light Bands. 
EXCLUSIVE WESTERN SELLING AGENTS. Oval Iron. 


ae en 40extra 
to = sa 

















Wa a, = wm “s, " to +16... = * 
EVE Pell icatacsusssegeensevecccessesccenececceccesasenesses La * 


tee 


Sh OO OGD FE Been csccconccnnncccneseeeccgsectsecapeesces ao * 
5 RRS BCR AE EE. x 


Half Oval and Half Round. 








Ouse: 


we wal eee el we 


= = Cheveiahd. Ohio. — 
/ THE U.S.HOTEL CO. “| 


CA.SWAN & W.L.BATES . a 
> MANAGERS 9 


30 Rooms of ~ 


‘loot 


Belting 


Is the strongest, 
runs the most even- 
ly, and best adapted 
for Cotton, Woolen, 
Saw and Planing 
Mills, Brick and 
Tile Works and 











Half Ovals less than & their width in thic Race, 
extra price. 





Horse Shoe Iron, 
CE I c. extra, 
Cutting ordinary bars to aporreen length, .20 to 
.30 extra, according to lengt d size. 


Steel Bands. 






























ivi Width English Standard 
) () ooms aT ? = Heavy Driving In Inches. “SGauge. = 
" Generally. 11-2to6, Nos.7,8,90r 316” 1.50 Base. 
Extras. 
7 5 | OOMS + 31040 oe 1% to 6, Ps 10, 31, 12 OF 4" 05 per 100 Ibs. 
A . = +4 » Ms 7» » 9 Or z1 . -10 “ 
or | MAIN fi, 5 einer ass 
BELTING 13-16and %, “ to, 11, 1z0r 4" .25 . 
11-16and 4%, “ 7,8, 9 or 3-16” .30 . 






11-16 and x * 10, 11, 120r %” .35 
9-16 and 4 * 97, 8, 9 or 3-16” 40 
9-16 and * 10,11, r20r K” 45 


CO. 






», AllMeals 3 




























sys * 
= an t Nos. 7, 8,9 0r 3-16" ssisdnenstebeoeeses 55 - 
i, 50S Fach gr tm es 7 10, II, 12 0F aM ecvccceceoucorocss .60 - 
—@m> PHILADELPHIA  - 8, DOE BOG coccecceeccccemes 75 ag 
i . 7-19 1“* 10, 11, 120Fr As Recvescsedeccsecne 85 o 
= > (| 120 Pearl Street, + a 7» 89 = =" Mi eececcccccccecces 95 ' 
ape 3 Ae oe, grt: A) Wess. BOSTON. , “= nsalnsagieg 
3 Ny SEV Ne _ Iron and Steel eee 
a a, —_ 55 & 57 Market St., Width English Standard 
7 > i. CHICAGO. Inches. Gauge. 
Y ‘27 7-16 t03 Nos. 13, 14, 15 and 16........... 1.60 Base 
| Extras. 
7-16 to 2, “ 17, 18, and 19........ O5 per too Ib 
FBS 20.2, (BB ccoccescocccccsocccerios -10 








Metallurgy of Cast Iron, Price $3.00. | $Sig: Same 2 
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OM PANY hioih, “ 19 and ao... ~per soo Ibs 
THE EDWARD P. ALLIS C | 154 to 1p, BB cccesccsvesenese an £0. > 
T 1% to 1, ¥ 22... soonces of ~ 
MILWAUKEE, WIS. S3a54,- 2eeteo aos 
MANUFACTURERS OF ~ br by up end so... a8 errr - 
Blowing Engines, Molstiig Engines.) No. i, yandisn 
Pumping Engines Air Compressors, | %, 16, 17 and foe RPE 25 -s 
Special Engines for Electric Lighting -§ Ps mane 20... . 
Street Raliways and Rolling Millis, Ore| ys Cer sree ; ‘ 
Crushers, Crushing Rolls, Stamp Mills and i> ¥ Nos. 13, 14 and Is. - 
Concentrators, General Mining Milling Bist 4 =. AS and 16... - 
and Smelting Machinery. : and 13-16 a “ 
and 13-16 A 2 
Reynolds Corliss Engines. nie, Now. 15, wand ign ? 
NEW YORK. CHICAGO, MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG. i 6 ; ig and 20. wemmnemnee ‘ 
oak © Moment ee 
%, Nos » Lh Pe ptinuipaneostndetintie .40 
Lb | | iB a 19 —o niall basal ie 3 
CINCINNATI, OHIO. : i — 3 
gis 16, ip 4 and icibetegunein ae . 
n gi nes gio gaan BS 
| BR cocentmminsibateestuinsnineene -7o y 
716, - covegncosctussdetocsoosccsetocssesse Bo = 
ea ie tei ——t 
Simple and Compound. | ‘% i a g 
= Shafting, Hangers, Pulleys. | ie, = iy ia wadlig’= % 
Beit Elevators, Saw Mills. | 316. “ 19 and 20..... ae 
* “ 12, 14 and 1s. 00 
 * sae 
W| IAM TQD yi OU. = 
. ni 50 
| | bo 
75 
85 
YOUNGSTOWN, OHIO. * 
The Porter-H amilton Engine f FORBO PP Oreos coccnccceccnretncocnctecccces cosccscseessececces isc 
ice — ams 
Reversing Engines, Steel Boller Plates—1-4 In. and Heavier. 
Tank.. 


Blowing Engines, Con- 
verters,Hydraulicand 
» special heavy machin- 
ery for the iron and © 
steel trades. | 


Park Building, Pittsburg. 
SEWARD S. BABBITT. 


Who builds the best Mine Pump? 


PRESCOTT. — 


Fred. M. Prescott Steam Pump Co., 


MILWAUKEE, WIS. 


The Geo.B. Sennett Co. 


YOUNCSTOWN, OHIO. 


Manufacturers of the 


SENNETT ROCKING GRATE, 


Economy Or FUEL. 
Econom’ re T I 

















Prevents large clinkers. Convenient and 
Substantial Apply for circulars 
We make also SENYETT ENGINE, 20to 40 H. P. 
SENNETT COMPRESSION COUPLING 
and CASTINGS to 6 tons each 








Shell.. 
Flang 






Marine Flange peoceces po qimaies 
PETC TRDR..ccccsscevcocccsveccnscncoonccensoceccneguanscosovegesooes 2 05 
Above includes plates 90 inches wide. 

) YY f & See aes ¥c. extra 

en Bi re ie Pe ecncctnanccecncncecconnsdenseves Ie. 

~\ | | 3 eR REREEET 1 Ke. — 

104 to 106 in. wide.. ome coterie 
‘Flats. cts. De. 

2 to ¢16 in. wide by 2 to & thick o8 

Bessemer and ©. H. steel. 

Bessemer Machinery................<s+ base price, I 40 

OROM-RARTER TEGB.coccccccscccoscevenncctecs ; 1 48 

Opeu-hearth eae tededechennthntaitess I & 

Sleigh Shoe ........ soussesecusteneseees i I 45 

TOS DBE Recococecscesnecosesscescecsccscones = 1g 

Cutter Shoes. tapered and bent.. 1 6e 


American Oast Too! Steel. 


ROUND, SQUARE, AND OCTAGON. ctx Ms 
1to2zin inclusive ; _ - 


716 1. Sie eee siete 
~16 oo ane t 2% tos Dental ae | 
3% toqin.... ee evceucesbeneessce Seudecsbeeseceses og 
% to 11-16 and “K.. ecessvovenovesesocsccesssesoccseess ces SD 
3H OD 6 BER..cccocccscogregetmeqpecs ccccocesemmecsecsoneceqsetes 10% 
K to 9-32 and 6% to7in. soocuautupnepeoteunses eI 
ER ee ee 

Burden Boller Rivets. 

%, %, 11-16 and & inches diameter.................... 3 co 
Bridge \%, %, 11-16 and & inch diam... ceveeee? 5S 
Wrought Pipe and Boller Tubes. 

Lap weld black, base, and 10 PCT COME... --eeveeeeee 7B 
— SS UT OTN. eee 72 
Lap “ galv. an ~  « . \libpaliiieatlitiaesssil 70 
Butt “ “ “ td we 
Boiler tubes 2" and smaller ... coceccess an 
Boiler tubes 2%” and larger ee 
Casting ec-ew and socket je*nt......,....... dis. 50 
Casing inserted joint........ dis. 45 


MACHINERY SUPPLY MARKET, 


[From Store, Cleveland.) 
Anti-Friction Metals. 


Magnolia Anti Friction Metal, 25 cts. per Ib.. f. o 
b New York or Chicago 

No Name Metal, 15 cts perib., f.o.b. New York 
or Chicago 

Mystic Metal. to cts. per Ib , f. 0. b. New York or 
Chicago 


Auvila. 

American..... simetsinieabaanh a PD TY 
Wright's umenieatl sueceusnoents : BBs 
‘Bellows. 

EE dis 
Blacksmiths uz Bullock’s.........dis so& 1 


Moulders'’... annum 1° 
Wha ......cccccssecccecscsseecceneees —_i2 
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NE 
The Belting. 
d Boston Belting Co.’s standard......... dis 70 & 10 
pi, RICE 2 dis 
~ 2 © Wi cernsmaseniel aeties 
Playfo r : =~ Cleveland Rubber Co. a standard. 
Ne h . | et en ee ea, | Boyt’s Ghort Lap.........0................. 0 "” dis Gomis 
ecnanica TLC TE FTE POETS Ghults Raw Hide Lesther Seitin single 4? 
“ meee OOK RO eS Munson’s Short ee Ae tS cone “ae 
Stoker tp yf | Meet ane > Done ood a 
Hi == : Sy === } = ry ~ Shults Re Hi *1E See OR OOEE SST OR ONES See EEEEE ee eees So& Ic 
Guaranteed to | it & ah = Fh ale =3! F553} =a Fe tna ight ae Leather Belting, Double 
Abolish smoke, to in- \ - — = sential opie tanned........... “gies @ 
crease boiler capacity got ht TEI pi —— a Brothers’ pure oak tanned... i" 
and to save fuel. 2 \ a; ~-3 W Blowers anc Exhausters. 
For information, address, q Pa er er OTT IIITIIZE. ; sy re eotens corecsccoceeesll® 90 
’ { . EX, { ev heen Oey ee Les Cas. No ees oe oe ower mastr 
The Playford Stoker Co. 3 4. = eke Cheeks. . 
404 Telephone Bldg., : Cushman’s Independent................ 
CLEVELAND, OHIO. dombination ~wonllle 45 
© _ Meee “dis f 
o 2 Jaw Brass Workers aw ~ 
ORDER DIRECT FROM THE Drill........ » 
I CLAD PAIN] CO wo ert nn 
t 
-lron Clad Paint Co.)|  « = rieeeGint zi 
Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, een ae aeons = : . 
n e genuin , an *’s Independen 
CLEVE LAND. OHIO. save Liebility of suit for using an | National Combination 
y article made in violation of the pat- | Sweetland = 
; ents issued to Wm. Green, and now - Drill 
owned by this Company. ec ee | eg 
Skinner’ s Combination Lathe... 40& 15 
IRON CLAD PAINT Is the) "" tideoendes ea a 
- oe OOEEEe OO OT SEES Cee eee! To 
most durable, most Drill = 
fire-proof and Cheapest! .. a 
Paint made. Pratt & ¥ Witney 





Moree...... 
FURNISHED both Dry and Brown & Sharpe, Miiling Cutters... 
* Ground in Oil Gear Cu 
USED 8Y NEARLY ALL THE 


RAILROADS. GREE BOGE ...ccercscccccescsocesnersteccessecssssnccensovsenees be 
a SN Sa nnccentpcnccsersenhseninneodniannalll »* ' 


Drill and Drill Sockets, 


COMPARE WEIGATS | avis prin 


WHEN YOU‘ARE TOLD THAT JENKINS ‘96 IS MORE Nearer nire eit Shank to 13¢"dle 90 date tote 
EXPENSIVE THAN OTHER PACKINGS. Morse + aad and Straight Shank Larger 





Peete Garr Pn ver an 























JENKINS 9 TAND ARD PACKIN Average weight, a Jenkins '96.”" 11 Ibs. to the square yard. a yie (8 cor me aoa RR dis 25 
on Fat rete M4, not only very much | Samara Twist Dele ais Gopeons 
per! poun ‘ is not only ve ccceccssseccnsessnad 
cheaper, but the_best joint packing manufactured. Cleveland veess seeeseaneessmmelds 
JENKINS BROS., New York, Boston, Philadelphia, Chicago. Emery. 
No. 4 to No. 54 to Flour, C. F 
° 150 gr. F, ¥ 
Di . P Fl k G it egs, ¥>.. psneteiemmesninans y . sec sic 
hi peoccsseeccconssees sic ¢c 
a a e _ ae c 
1xon Ss ure e r p , To in case...... c 2 ~e 
less than Io.10 c¢ io c ec 


= a Blessing to Every 
Engin ne Room and Machine Shop. 
A small ad Oil or Grease increases its lubricating value 
quantity to any be ee eure and makes 
Pamphlet and Sasnple Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


Emery Oloth and Paper. 





















FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


; is Gomsogre 
Castings and Propeller Wheels 22333: 











MADE FROM ~s «| “* | EI RII eticctlitiatiimtiieesmetsnntiiemensmtesieel wont 


PARSONS MANGANESE BRONZE = sstacwsststirc——ats 


ee Be Ur ccncugseccenencncesetsienenngaseesensnceenescomsnnnenscemneel dis 40 
Atha new list, Jan. 15, 1887... everest ls 50 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. | Heavy nammers and siedges winder j'its...10 


Jack Screws. 


SOLE MAKERS, I'linois Bolt Co. list.. dis 75 
’ Nuts and Washers. 


Size of bolt inches of w +) et I 

BQUBTC........ccccceeeeees sf 4 3% 

: Washers i ay OS ux 
Tn tote ice than 200 be, eb ada ic., 1 boxes 


add rc to list. 
Nails (wire). 




















Ship and Engine Building Company, I 9 ong 
PHILADELPHIA, PA. oan tn aii < 

Brass and Co i aariniiti en nipnammantaiin = ee , a 

. . omy & 3, wae. _ =m ~ ' aie sath 15 

A paper that is paid for and read—THE IRON TRADE RRVIRW.| ““°“"**** Se: ‘ 
Railroads, pam iichlatsicbaiaeiihasiianinsesidiaamn deal — 
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= JONES & LAUGHLINS, Limited, = 
‘ PITTSBURG, PA. © 
* Branch House, CHICAGO, ILL. Branch Office, 220 Broadway, NEW YORK. . 

——ume MANUFACTURERS OF 4 & 
@ ACID OPEN HEARTH, % 
. BASIC OPEN HEARTH and - 
% BESSEMER STEEL INCOTS, es 
$ BLOOMS AND BILLETS, > 


OF STANDARD GRADE. ¢ 
$2 APR RERURBRURERERERRERORERERCRERERERERE 
¢ rWwWVVVVUVVVVVUVWVUVUVYWYY 





ra: 


LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. $ 


000200000000 0000 000s ae 














American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 


Marguette Building. 
CHICACO, ILL. 














A ili ini ~ ae 





Ee -——— 
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ESTABLISHED (870. 





Rock CRUSHER< 


RottinG MILL 3 Tin PLATE Mitt MACHINERY 











The Iron Trade Review 


Pays special attention to 

iron ore, blast furnace, 

rolling mill, foundry and 

machine shop is interests. 
Per year $3.00. 








DIRECT LINE. 


BETWEEN 


Chicago .. 
Indianapolis 
Cincinnati . 
Lafavette .. 


Louisville. . 
AND ALL POINTS 


Sow Dis 


For time table and other information, address 


FRANK J. REED, General Passenger Ag’t, 
CHICAGO. 


The Cleveland Terminal & Valley R. R. Co 


(B. & O. System.) 


Depot foot of So. Water St. | 
City Office 241 Superior St. Arrive. | Depart. 











Valley Jctn. & Way Stations..| %6:25 P | 7:25AM 
Marietta bn ~ a ta 25 P M| ¢7:25 AM 
Cleveland Press Special........ (25 P M| ¢2:00P M 
Akron, Canton & Wheeling... *10:20 A M| *3:30 P M 
Akron, Canton & Chicago....... B05 a M "35 PM 
Akron, Canton & Ma a, .«| f2t10 P M/f11;00 A M 
Pittsburg, Washington, D. C., 

& Balt a th -qudinailibvesesese *11:30 A M| {2:00 PM 
Akron Theatre Train.............. fit:to PM 





¢Daily except Sunday. *Daily. Pullman's Pal- 


ace Vestibule sleeping cars between Cleveland 
and Chicago, also Cleveland and Baltimore. 


‘CLEVELAND, 
- nt Oh an Lor 








points. 


Cleveland, Lorain & Wheeling 


Railroad Company. 


Time Table effective May ‘5th, 1898 


Cleveland Depot: Foot of South Water Street. 
Elyria ts Depot: Huron St., West Side. 





South Bound 





Central Standard. North Bound. 





15 1% 11 Lorain Branch 12 14 16 
P.M. | P.M. | A.M. |LV. AR.| A.M.| AM.| P.M. 
4:25 | 2:25 | 6:27 |Lorain.........) 9:15 [11°35 | 7:30 
4i40 | 2:30 | 6:44 |Elyria........ 9:00 (11:21 7:16 
4:56 | 2:55 | 7:04 |Grafton 8:43 11:07 | 658 
§:15 | 3:12 | 7:23 |Lester.... ...... 825 10:50 | 6:40 

5 3 1 Main Line 2 4 6 
5:30 2:25 | 7:20 |Cleveland 8:30 11:50 | 7:15 
5:47 2:41 | 7:36 |Brooklyn .....| 8:14 (11:34 | 7:01 
6:42 | 3:26 | 8:22 |Tester........... 7:29 10:49 6:19 
6:52 | 3:35 | 8:30 |Medina.........) 7:16 |10:37 | 6:07 
7:05 | 3:46 | 8:41 \Chippewa La| 7:04 10:26 | 5:55 
7:20 | 4:01 | 8:56 |Sterling........ 6:48 10:12 5:40 
8:09 | 4:46 | 9:45 |Massillon.....| 6:00 | 9:2: 4:54 
8:55 | 5:31 |10:34 |Canal Dover.| 5:11 | 8:36 | 4:10 
g:02 | 5:38 |1o:41 |New Philade| 5:04 | 5:28 | 4:03 
9:20 | 6:05 jrt:25 |[Uhrichsville! 4:45 | 8:10 | 3:45 

cmauinds 8:10 | 1:30 |Bridgeport...|........., 6:05 1:40 
is Po ey eee | en ee 
P.M. | P.M P.M. |AR. A.M P.M. 


LV.| 4 





No. 9 leaves Lorain 9:50 a.m., Elyria ro:0s5, Graf 
ton 10:21; arrives Lester Junction 10:40 No. 10 
leaves Lester Junction 3:25 p.m , Grafton 3:42, Ely- 

ria 3:57; arrive Lorain at 4:10 p m 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. All other trains daily except Sun- 
days Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and 
Bellaire. Consult agent~ for general information 
as to the best routes and passenger rates to all 
M. G. CAKREL, G P.A., 

Hickox Bldg., Cleveland, oO. 


CENTRAL ¢ 





LECTROTYPE 
AND ENGRAVI 


bs UW $r. Chae st CLEVELAND. 


00D ENGRAVING 
ELECTROTYPING 








When you write to firms adver- 
tised in our columns. please 
mention the fact :hat you took 
their address from our paper. 
They will thank you for it. 








DIRECTORY 


To the Iron and Steel Works of 
the United States for 1898. 


PUBLISHED BY 
THE AMERICAN IRON AND STEEL ASSOCIATION 





Thoroughly Revised. Price, Seven Dollars. 


The American Iron and Steel Association has 
just completed a thorough revision of its Direc. 
tory to the Iron and Steel Works of the United 
States, bringing down to April, 1898, a descrip. 
tion of these works. It also contains a complete 
Directory to many leading industries which are 
large consumers of iron and steel. This edition, 
which is the fourteenth that has been issued, em. 
braces more complete details of all the iron and 
steel works of the United States, and of indus. 
tries which are large consumers of iron and steel] 
than any preceding edition. It retains all the old 
features of preceding editions and contains many ® 
new features. 

_In the edition for 1896 there was given for the 


first time a complete list of Malleable Iron Works 
in the United States, and to this new feature oon 
are now added complete lists of the Rail Mills 
Structural Mills, Steel Casting Works, Bolt, wr 
and Rivet Works, Chain Works 
Works, and Riveted Pipe Works 


Seamless Tube 





all new features. 

The lists of Plate and Sheet Mills and of Tin 
Plate and Stamping Works are much more com. 
plete than in previous editions. The names and 
location of all the works described are given in 
alphabetical order, followed by a description of 
their character, capacity and products, with the 


names of the principal officers, etc., including 
the names of selling agents. This edition makes 
a cloth-bound book of nearly 400 well printed 


pages— many more than in any previous edition 
It contains a complete list of all the 


Blast Furnaces, 
Rolling Mills, 
Bessemer Steel Works, 
Open-Hearth Steel Works, 
Crucible Steel Works, 
Plate and Sheet Hills, 
Rail Mills, 
Structural Mills, 
Steel Casting Works, 
Cut-Nall Works, 
Tin Plate Works, 
Stamping Works, 
Forges and Bloomaries, 
Wire Rod and Wire Mills, 
Wire Nail Works, 
Iron and Steel Bridge Builders, 
Iron and Steel Ship Builders, 
Horse-Nail Works, 
Locomotive Works, 
Malleable Iron Works, 
Cast Iron Pipe Works, 
Cast Iron Soil and Plambers’ 
Pipe Works, 
Wrought Iron, Wrought Steel 
and Riveted Pipe Works, 
Seamless Tube Works, 
Chain Works, 
Bolt, Nut and Rivet Works, 
Car Axle Works, 
Car Wheel Works, and 
Car Builders in the United States 


ALSO A LIST OF T 


[ron and Steel Works in Canada and Mexico. 


"HE 


This edition of the Directory is an invaluable 


book of reference for all business men who wish 


to correspond with iron and steel manufacturers 
or with iron and steel consumers, forming, in 
every respect, a COMPLETE GUIDE to the iron and 


steel works of this country and to the principal 


works which consume iron and steel 


Sent postpaid, on receipt of price, by 


THE IRON TRADE REVIEW CO., 
PITTSBURG, 





CLEVELAND, CHICAGO. 
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eMOENIK HORSE SHOE C ,. 






en ere eee ae 

BROKEN PINS AND AXLES MEAN DELAYS. 
DELAYS MEAN EXPENSE. 
Phoenix Horse 


Shoes are 
known of 
everywhere as 
the best. 

The superior 
quality of 
material and 
excellence of 
manufacture 
are beyond 

all question. 
They have 

no equal. 






NICKEL STEEL | 


The Ideal Material for Engine Forgings. 
High tensile strength combined with great elasticity. 


SEND TO OUR NEAREST OFFICE FOR PAMPHLET. 


THE BETHLEHEM IRON COMPANY, 


SOUTH BETHLEHEM, PA. 


NEW YORK, PHILADELPHIA CHICAGO, 
100 Broadway. 421 Chestnut Street. 1413 Marquette Bldg. 


CPO OPO OO OO © & OOOO oO Oreo ow 


National Tube Works Company, 


MILLS AT McKEESPORT, PA. 
ee ce 


| s 

| _ The largest makers of Special Mild Steel and Wrought Iron 
| Pipe, Boiler Tubes and Casing in the World. From ore to finished 
| Product. Sizes from % of an inch to 30 inches. 

| SALES HOUSES: 

| Pittsburg, Chicago, St. Louis, New York, Boston. 


































| 
Hydraulic Pressed Forging. 


x AND POKEEPSIE WN. Y. ; 
JOLIET, HEL | WYMAN & GORDON, Worcester, Mass. 
Steel Stamps and Stencils. New York Office: 116 Liberty st. 


emsa tz, 1, & Rubber Stamps | 
Seals, Stencils, Automatic Check Punches 


and Numbering Machines. 2 Seneca St. DRO} E"*Oo RGGI WNW G ss. 


The Iron Founder | 


A comprehensive treatise on the art of | 
molding, including chaptersoncoremak-' The A B © of Iron.—a book for foundrymen. It 
ing, loam, dry sand and green sand mold- is issued in cloth binding,and gives much valuable matter on 
ing, also crystallization, shrinkage and 
contraction of cast iron and a full explan- 
ation of the science of pressures in molds, | 
added to which are formulas for mixtures 
of iron, tables, rules and miscellaneous in- How to Reduce Cost of Mixture. Steel. Physical Properties of 
formation. By SIMPSON BOLLAND. Illus- Metals Defined. Statistics. Early History and Manufacture of 


trated with over 300 engravings. 12m0.;| , E 
. = . ce $2.00, NOW $1.00. Order of 7he Jron Trad. 
Si cilsdielinabbuieyersssens elluleaioat 82.50 ison ormer price $ $ : Trade 
Sent, postpaid, on receipt of price, by 


The Iron Trade Review Co., 
CHICAGO. CLEVELAND PITTSBURG | 

















* 


how to reduce cost of mixtures, and on grading and numbering 
of pig iron. CHAPTER HEADINGS :—Iron—Whattis it? Pig Iron. 


Constituents of Iron. Numbering of PigIron. Grading of Iron. 





Review Co., 27 Vincent St., Cleveland, O. 





To the Hardware Dealer: 
We have a proposition of special 


interest to those whose trade demands a good, low-priced 
bicycle. Write us to-day. 








H. A. LOZIER & CO., 


Wa is the stamp of excellence 
Mfgrs. Cleveland Bicycles, 


THIS 
WAN in bicycle construction. 


Sy Cleveland, Ohio, U.S.A. 


BRANCHES: — New York, Chicago, Boston, Philadelphia, Buffalo, 
Detroit, Toledo, San Francisco, Toronto, London, Paris, Hamburg 



































Company, 
Sharpsville, Pa. 


Inspected Foundry Irons. 
Softness, Strength, Fluid- 
ity, Uniformity. 


American Scotch 


brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O 


Absolutely without a rival 


Perfect 
Lubricating 


Metal. 

















The only Phosphorized Tin | 


Graphite Bearing Metal in the 
world Write for particulars. 
Ask your dealers for it. 


Perfect Lubricating Metal Co., 


Second and Plum Sts., 


Cincinnati, Ohio, U.S.A. 


The Practical 
Brass and 
lron 
Founder’s 
Cuide. 


A treatise on brass found- 
ing, molding, the metals 
and their alloys, etc. By 
JAMES LARKIN, late conduc- 
tor of the brass foundry 
department in the Penn 





Works, Philadelphia. A} 


new revised and greatly en-| 
larged edition. Contents:| 
Among the most important 
and entirely new sections of | 
this edition of this valuable 
and popular book are the 
following: Behavior of Met- 
als and Alloys in Melting 
and Congealing; Malleable 
Jron Castings; Wrougkt Iron 
or Mitis Castings; Manu- 
facture of Steel Castings; 
Casting of Brass; Casting of 
Bronze; Bell Founding; 
Chill Casting; Casting with- 
out Core; Casting onto 
Other Metals; Casting Iron 
and Other Metals upon Lace, 
Embroideries, Fern Leaves 
and Other Combustible Ma- 
terials; Some Modern 
Bronzes. In one volume; 
I2mo; 400 pages - - $2.50 


beat postpaid on rece!pi of pricelby | 
The fron Trade | 
Review Co., 


CLEVELAND. | 
CHICAGO, 
PITTSBURG. | 





THE IRON TRADE REVIEW. 


MARK 





Emery-Corundum : 


WHEELS, 


Sellers’ Tool and Twist Drill Grinders, 


J. WENDELL COLE, 
P. 0. Box 84, 911 No. 112 Clark St., 
COLUMBUS, OHIO. CHICAGO, ILL. 


| B88 hOS BUSS SV SSSSSSESSSSSSSSssessese 
| 








ForFLAT A = a 
SURFACES | AE 


'CH.BESLY&¢ 


| AGO 
AINE T00LS & MNFRS HaRow 






BAUSH & HARRIS MACHINE TOOL CO., 


Springficila, Mass. 


Manufacturers of Radial Drills, 








Multiple Spindle Drills, 
| Universal Radial Drills, 
Boring and Turning Mills. 


HICH CRADE ONLY. Write for Prices. 
SBVVVSVSSVESSVSTVSSSESSESVVSVSVSESEBAASBVOUS 


Meehan Boiler & Construction Co., 
LOWELLVILLE, OHIO, EDWIN HARRINGTON 


MANUFACTURERS OF 






LEADS THEM ALL, 
| THE 


Harrington Ke 
Chain Bloek. })#s 


Made in Philadelphia Only. vA 





MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. SON & CO., Inc., 
All kinds of Blast Furnace, Steel Plants and Stand Pipe Work. 1526 P a ; 
‘Also all kinds of Oil Refinery and Tank Work. |) ene PMItAn PA. )) 
WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. | Improved Machine Tools," * w 









Structural and Engineering Work. 


“The “ORIGINAL GANDY” The STAR Hack Saw Machi 


| ale P “ FOR CUTTING METALS of all kind 
| a” Stitched Cotton Duck Belting, |2 434 inches in diameter. Several thousands 


Especially adapted for Main Drivers, Saw Mills, Cotton Gins, ee eT ie aa 


| ~ +) 
~ 33099 
| fe 2581 /\Gotton Presses, and for all places where belts are subjected to My i= compliment aty 








moisture or atmospheric changes, the “GANDY” stangs paramornt. ee Ml . They are aut 
For farther information, prices, ete., write = ic, stopping them 


The GANDY BELTING CO.., Baltimore, Md. =— ~S)ee 


Steam 4 
Shovels 


than to adjustit 
FOR 


work at the stat 
. s aw : Pe 
ron inin il iw | 
g. a las 1 ————"_ ff 


\ Amanat worka 
3 some other 
s chine usually 
We have machines of new designs with 
hoisting, swinging and crare engines. . 
These were designed and constructed espe- 


§ tends to this. 
cially to meet requirements of iron mining 










shop can 
i be without one or more. They will save 
erand overagain. Price § 


\5 Millers Falls Go., 93 Reade St., New 








Send for Photograph and Low Price. 


Spit Fire Brick, Fire Clay, Pig 


F. B. STEVENS, Detroit, Mich. 


and coal mining fields. 





wa 








TF 
<6: 


WE INVITE MOST RICID ; 
INVESTICATION. 





Persistence 
In Advertising 


Is one of the requisites of s# 
factory results. In the exp 
of business which is now noti 
in every section of the co 
advertisers who have made 
|selves regularly ae a 

; ast two years will rs 

Wese> When writing to advertisers please mention The Iron Trade Review. ne rewards of persistent pub 


For full information address 


THE 


MARION STEAM SHOVEL CO. 


Marion, Ohio. 





'e 


cs aa 
Dneammietnell 
ee 
2. 















